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The basic blend ar 
with PROPORTIONEERS Model Tc Blender are 
shown here Flow responsive or controlled rate 
blending {ct both series flow and parallel flow 
are available Arrangement variety gives this 
unit qreat application versatility 


CONTROLLED RATE ~ SERIES FLOW 


Now 


FLOW RESPONSIVE — PARALLEL FLOW 


how 


CONTROLLED RATE — PARALLEL FLOW 


FLOW RESPONSIVE BLENDER automati 
cally varies output to sult process demand 
ideal tor truck loading and to supply several 
process loads simultaneously where blend rate 
cannot be preset. CONTROLLED RATE BLEND 
ER mainiains preset blend rate independent 
of composition changes and fluctuations in 
supply and discharge pressures. Output requ- 
lation makes it ideal for operations involving 
mixers and heat exchangers 


“THE BEST COSTS LESS” 


GREATER PROFIT POTENTIAL... 
with Two-Component Blending! 


THE PROBLEM: 


operations involve the blending of two components to produce a variety 


petroieun 


Today the problems in many | 


of end products. For example — in the marketing of bunker fuel and 
heating oil, it is necessary to blend a light and a heavy oil to provide 
the desired intermediate grades. The cost of tankage to acc omplish this 


by batch methods is prohibitive 


@ 
THE ANSWER: PROPORTLIONEERS Two Component 
Blender is a ‘packaged’ blender for proportioning any two liquid 
components. It brings continuous “on stream” blending to many opera 
tions presently limited by batch methods. Several of the applications 
where this blender has been performance-proved are listed below 


Request Bulletin SM-2070 for detailed operational and dimensional data 


APPLICATIONS: 


MELTING POINT CONTROL — by blending waxes 
REID VAPOR PRESSURE CONTROL 
SULPHUR CONTENT CONTROL _ by preblending crudes 
VISCOSITY and GRAVITY CONTROL 
PENETRATION CONTROL 

FREEZING POINT CONTROL 
FORMULATION CONTROL 


by addition of Butane 


heating oils 
asphalt cutbacks 
blending alcohol and water 


synthetic rubber production 


Write PROPORTIONEERS, INC., 447 Harris Ave., Providence |. R. | 


division of 
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PROPORTIONEERS, INC. 
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Were you shortchanged last month? 


@ Like getting your windshield cleaned when buying gasoline from 
a first-class service station operator ... you naturally expect prompt 
and understanding service when ordering maintenance supplies for 
refinery or petrochemical plant operations . .. and you feel “short These famous products 
changed” if you don’t get it . 
“Oilwell” representatives in refinery equipment sales, fully under are sold by ““Oilwell’’ 
stand your material problems and know what is needed to keep you 
“on stream.” The practical experience which they have had in the 


application and use of refinery equipment qualifies them as “spe Bridgeport Brass Taylor-Forge 
cialists” in this work—not mere “catalog” men Catawissa Thermoid 
Read this imposing list of services that assure you of full value Johns-Manville Vogt 
with every order from “Oilwell.” Lunkenheimer Walworth 
Manning, Maxwell Watson-Stillmar. 
Complete warehouse system terial and service problems and can & Moore Wilson-Snyder 
Well stocked warehouses are conven give you the service you require National Tube Worcester 


iently located to serve the important 

refining centers. Inquiries are given Quality products—“(ilwell” stocks and many others 
prompt attention and deliveries are include the best known brand names 

made quickly to meet your emergency in equipment and materials, designed ° I L WELL sU P PLY 
requirements and approved for refinery operation 


. : When it comes from “Oilwell you DIVISION 
Lower inventory investments 
=Vou can cut oe own warehouse know it will meet your specifications UNITED STATES STEEL CORPORATION 
stocks to a minimum, reduce obsoles Executive Offices—DALLAS, TEXAS 
cence and get a wider selection of ma 92 years of experience From with Refinery Warehouses ot 


terials, sizes and brand names from almost the beginning of the petroleum 


“Oilwell’s” complete inventories industry, “Oilwell” has worked with 

the men engaged in drilling and pro Borger, Texas Los Angeles, Californie 
Experienced personnel duction. Our goal is to extend the same Casper, Wyoming Odense, Texas 
“Oilwell” refinery specialists having prompt, dependable and complete Charleston, W. Virginia Ponce City, Oblahome 
been trained in refining and petro service to those responsible for Kefin 
chemical! plants, understand your ma ing and Petrochemical operations 


Branches Serving All Oil Fields 


“Goa LW 


Trade-Mark 
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Reader’s 
Guide 


What's New in Petroleum 


More Gasoline and Less Coke 
ew Today's newest Fluid catalytic cracking technique, 
N a two-stage process developed by Shell Oil Co., 
ghis has been upping gasoline yields with less coke lay- 
ting down. Here's the first report on full-scale opera- 


ste 


tions at Anacortes, Washington. p. 54 


month a 


What Are Your Maintenance & 
Construction Problems? 


Let PETROLEUM PROCESSING help you solve them 

through our new 12-man advisory panel of 
industry men — representing almost 300 years of 
experience and background in refining, petrochem- 
icals, and gas liquids recovery. You can meet these 
men on p. 45 L 3 


General Motors Tells How 


it developed the formula for providing an ex- 
tension to the motor fuel octane scale above 100 
Now that gasoline of such quality is being sold 
(see What's Happening, p. 9), a new rating method 
must be adopted as soon as feasible. p. 58 


Each month from now on, your copy of PETRo- 
LEUM PROCESSING will bring you 
© A feature article written by one of the 12 
members of the M&C panel. 
© Your specific maintenance & construction 
questions answered by the M&C panel. 


Mr. ‘‘Waste Disposal’’ 


With “Bill” Hart, this all-inclusive problem has 
been, and still is, his major life interest. Over 30 
years with Atlantic Refining, Bill “retired” recently. 
V. B. Guthrie reviews Bill's upcoming API paper 
and tells you about the man himself. p. 60 
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YOUR FIRST M&C PANEL FEATURE 


Getting All You Have Coming? 


Where Your Maintenance $ Go Your Readers’ Service Card system has been re- 


Accounting system special forms are an important 
part of a new system to help reduce your plant 
maintenance and construction costs, as proposed 


designed recently for your convenience. Do you 
want extra copies of popular reprints of recent fea- 
ture articles, or extras of the “Clip-n-File” Data 


by C. C, Carmine, Tidewater Oil Co p. 48 Sheets? Use the handy reply card p. 142 
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Computers at Work 


Today’s age of electronics has brought the com- 
puter into the limelight. Are you planning to use 
one? Or have you already started and are you 
wondering what others are doing? Here's a round- 
up of five articles that will tell you How Computers 


Can Help You, by Robert L. Davidson. p. 61 
© Tower Cost Estimating p. 61 
Multi-component Distillation p. 64 
¢ Starting a Computer Program p. 67 
Natural Gasoline Operation p. 68 
@ Designing an Absorber . p. 70 


Cowtown Candids 


Here are your friends who attended the annual 
meeting of the Natural Gasoline Assn. of America 
in Ft. Worth, Texas, last month. Two pages of pic- 
tures as seen and snapped by the PETROLEUM 
PROCESSING staff photographer. p- 72 
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Stress Relieving in the Field? 


It's frequently necessary to do it outside the shop. 
Southwestern Editor Ronald E. Cannon tells the 
six important steps to follow on any job, and what 
you have to have in the way of equipment before 
you Start p. 74 
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Engineering Data Sheet 105 Process Data Sheet 93 
Equipment— Publisher's Page 7 

Whet's New! ....... 143 Reeders’ Service Card 41 
information Offered .138 135 
Meetings for Oil Men... 121 Suppliers News ....... 117 
Mew Words .......... 103 5 


Technical Tips on Cat Reforming 


Continue ‘‘Readers’ Guide"’ on p. 89 | 


The latest information obtainable for you as a 
processor, from today’s plant operators. The sec- 
ond in our 1956 series of articles based on the 
popular question-and-answer session from Western 
Petroleum Refiners Assn. fall meeting p. 76 
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Jet Fuel — World-Wide 


Seen as a definite goal for refiners by 1960 is a fuel 
of uniform characteristics for all commercial gas 
turbine powered aircraft, available anywhere in the 
world. What problems must still be solved to 
achieve this? By V. B. Guthrie p. 83 


AND IN THE FUTURE 


Watch Your Up-Coming Issues 


for more and continued help on your jobs, It 
doesn't matter what field you're in, each copy of 
PETROLEUM PROCESSING is designed to help fill 
your needs for new information 
Future some right away, others later 
will bring you articles on these subjects 
© A special report on evaporation losses 
New ideas for reducing operating costs 
lips on speeding production of drawings 
How to plan for 1956 Oil Progress Week 


issues 


HOW TO USE IT: 


Your new “Reader's Guide to What's New in PETRO 
LEt M PROCESSING do for you 
First, the key numbers with each article will tell you at 
a glance if it 1s cope of Roman 
Numerals indicate Arabic Numerals, fields of 
Second, the longer descriptions will tell you what 
about, and why it can be of help and 
fue borrors 


will two things 


within your interest 
industries 
activity 
article 


each 


interest to you 


POCeESSINGE for June, 1956 
| 
| 
i iil 2 3 5 i 3 5 ; 
5 
| il iit | 
DEPARTMENTS 
Advertisers’ index .....140 sees ABS 
Book Reviews ........133 Personals ...........109 
Editoriels ........ 176 Plant Practices 
Operating Trends .. 135 What's Happening ... 
Whet's New! .........143 


Above, test car with minimum instrumentation needed for fuel rating. 


How Ethyl Research equips a car 
for accurate fuel ratings 


Ethyl Research has for years been active in 
developing more accurate and economical 
ways of obtaining fuel ratings on the road— 
offering refiners convenient methods for eval- 
uating their gasoline stocks. 

At Ethy! Laboratories, we have found that 
the various road rating procedures can be 
adequately handled by a grouping of just five 


instruments, some of which can be seen in 
the picture above. But we have discovered 
that the addition of other key equipment (see 
right-hand page) can facilitate your road 
testing operations. 

Our people have accumulated hundreds of 
thousands of miles of road testing experience 


with this equipment. If you would like more 
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tact your Ethyl! technical representative. 


Right, equipment suggested for more complete test-car setup, 


information about this subject, please con- 


some specific manufacturers are shown 


struments are made by various « OmMmpanies 


23, Ethyl ¢ orporation 100 Park Avenue 


INSTRUMENTS SHOWN in this advertisement have proved 
satisfactory in Ethyl test cars but are not 


dorsed by Ethyl Corporation. Although the 


to mail you a list of sources. Just send your request to Hox 


ETHYL CORPORATION 


New York 17, 


Research Laboratories: 


16 W. Eight Mile Road, Ferndale z Mich 


2600 Cajon Road, San Bernardino, Calif. 
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(To obtain more 


Electronic spark protractor prv 
vides an accurate method for 
continuous indication of spark 


advance. It gives direct readings 
at all speeds. 


Auxiliary fuel system facilitates 
testing of several fuela in suc 
Ceasion. Simple « oupling connecta 
the auxiliary line to the inlet side 
of the fuel pump 


Vacuum gouge is required for 
part-throttle ratings. At any 
given car speed, the vacuum 
gauge permits reproducing part- 
load conditions. 


Thermocouples and resistance 
bulbs are used to measure the 
temperatures of the coolant, the 
lubricating oil, and the air enter- 
ing the carburetor, 


data on advertised products see page 140) 


Timing light (above), calibrated 
flywheel and sight tube are used 
for obtaining instantaneous 
spark advance position. Flywheel 


is marked in crankshaft degrees. 


Tachometers are accurate mech- 
aniamea for measuring the engine 
apeed. They are adaptable for 
operation with any #ix- or twelve- 
volt system. 


Selector switches for thermo- 
couples and resistance bulb 
thermometers are needed to per- 
mit reading temperatures at var- 
jous locations 


Potentiometer ia used to indi 
cate the temperatures measured 
by the thermocouples. Road rat- 
ings requirea rugged inatrument, 
insensitive to vibration, 


LA 


> 
several of the in- 
New York, N.Y. 
ey 


bd 


This the design for 
storage of volatile products. A 


varieble volume of vapor 
_ trapped beneath the steeply- 


pitched, quickdraining deck 
adds to its efficiency. 


Designed so that the under- 
side isin complete contact 
with the liquid surface. No 
vapor space can exist beneath 
the floating roof. Especially 
recommended where corro- 
sive products are stored, 


if you prefer double-deck 
roof choose the best—tne new 
Wiggins Doubledek. Complete 
drainage design and between- 
deck accessibility add up to 
Unmatched efficiency and 


safety. 


: 


WIGGINS FLOATING ROOFS PAY FOR THEMSELVES 


Whatever your Floating Roof requirements get General American's 
UNBIASED analysis. Unbiased because General American makes ALL 
types of Floating Roofs! 

— Wiggins Floating Roofs, Dry Seal Gasholders, Lifter Roofs, Cone Roofs 


VAPOR SEALS *patented 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street + Chicago 90, Illinois 
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Ready to Help You With Your "M&C" Problems 


tt. RE are 12 new faces on our editorial staff this month. They 
belong to the 12 members of our new “Maintenance and Construc 


tion” Panel—or, as we have nicknamed it, our “M&C” Panel 


This panel is a group of industry men who have agreed to serve as 
PETROLEUM PROCESSING 
But they re more than advisers 


editorial consultants for advising us on 
“M&C” matters 
one original article a year for us on some important phase of “M&¢ 

They're being scheduled so you'll get an “M&C” feature story in every 
issue. On top of that, the panel members will answer any reasonable 


“M&C” 


Each one will write 


questions you send it 


There's one face which doesn't appear with the “M&C” Panel, how 
That's Bob Davidson's. Bob is the editor on our staff 
been responsible for this entire project 


evel who has 

He came up with the idea while attending last year’s Plant Main 
tenance Show. He talked wich a lot of men there, and concluded that 
maintenance is a poor relative of processing Operations—that it doesn't 
get nearly the attention it deserves considering that it takes maybe as 
much as a third of plant operating expenses 


After more talking and thinking and checking, Bob sent me a memo 
outlining the problem as he saw it—and what he thought we 
do about it. He went even further. He asked for 
job of getting the panel organized and into operation 


should 
and was given—-the 


[he results appear in this issue. On p. 45 you'll learn how to send 
in your questions and problems. On pp. 46-47 you'll meet cach of the 
panelists. And on p. 48 you'll find the start of your first “M&C” fea 
ture article——by C. ¢ lidewater Oil Co 


M&C” Panel together 
they represent all 


Carmine of 


Bob has done a thorough job of putting our 
The men on it are all in top management positions, 
phases of the industry, all sizes of companies, all parts of the country 
hey were picked to give us just about every viewpoint you could ask 


for. Its a team of which we're all proud 

But we're just as proud of Bob and the part he has played. H 
the editors on PFTROLEUM 
acquainted with industry people 


typihie 


PROCESSING, They travel around and yet 


They find out what our readers are 


talking about, what their problems are. They come up with ideas of 


which we should do to help. And then they get busy and do something 
about it-—like Bob did 
That's the way we think an industry magazine has to operate if it 


to be of real service to tl 


Mb 


industry and its readers 


Pub cations 


Platt's Oilgram Price Service Petroleum Week 


ndependent oil-news A daily independent oil price The industry wide magatine 
service issued from reporting service issued from covering production processing 
Chicago Houston New York Chicago Houston transportation marketing 
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over 12,000,000 barrels capacity: 
OF NEW YORK (Carteret, N. J) 


General American blends and prepares anti-freeze according to secret formula! 


Chances are the anti-freeze for your car came 
from General American. That's because General 
\merican is entrusted with the secret formula age Terminals can include modern barreling and 
of one of the nation’s largest manufacturers of | drumming services. Leased facilities at six “key 
anti-freeze. The manufacturer takes advantage of — market” 
strategically-loeated General American terminals — the 

and uses the services of skilled and trusted 
personnel, Antifreeze is blended and prepared 
on the spol stored and distributed per instrue- 


tions, 


Your lease of General American Tank Stor- 


General American terminals give you 
privacy, safety, service and flexibility of 
your own terminals without capital investment 
on your part. 


Ne STORAGE 


GENERAL AMERICAN TANK STORAGE TERMINALS 
a division of GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street + Chicago 90, Illinois 
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What's Happening 


in Refining 


. « « Universal Oil Products Co. has announced a new 
isomerization process called Pemex. It's designed to 
upgrade the pentane and hexane fractions and pro- 
duce a high octane product with high volatility. No 
technical details were revealed, but UOP has said it 
uses a platinum type catalyst 


. Sunray Mid-Continent Oil Co. expects to com 
plete expansion of two refineries by early fall of 1957 
At Tulsa, the company will build a 12,000 b/d cata 
lytic reformer, 12.000 b/d hydrogenation unit, 2500 
b/d alkylation unit, and 1500 b/d butane tsomeriza 
tion. The Duncan, Okla. cat reformer will be expanded 
to 8000 b/d, and new units will include 8000 b/d 
pre-treater for cat cracker and 10,800 b/d hydro 
venation 


. « « El Paso Natural Gas Products Co. plans a new 
refinery near Gallup, N.M., with completion scheduled 
for fall of 1957, and process engineering contract 
awarded to Universal Oil Products Co. The size of 
the plant and cost of construction were not disclosed, 
but equipment will include distillation, vacuum flash, 
catalytic cracking, alkylation, and Platforming 


. . » United Refining Co. has awarded Procon, Inc 
a $2-million construction contract for a 2500 b/d 
Fluid catalytic cracking unit, gas recovery, cat poly 
unit, and treating units at Warren, Penna. Completion 
is scheduled for early next winter 


. « «» Gulf Oil Corp. will increase alkylation capacity 
at Port Arthur, Tex., to more than 4000 b/d, step up 
poly unit to SOOO b/d, and double capacity of its 
70 t/day sulfur recovery unit 


. . « Malco Refineries, Inc., will complete in Jan., 
1957, a 10,000 b/d Unitiner-Platformer at a cost of 
$2.75-million at Norwalk, Calif. Southwestern Engrg 
Co. has design and construction contract. Malco 
bought the plant from Wilshire Oil Co. last year and 
plans eventually to double crude capacity 


. . « National Cooperative Refinery Assn. has award 
ed The Retinery Energ. Co. a design and construction 
contract for a 1562-b/d UOP-licensed Hk alkylation 
unit at McPherson, Kans 


. . + Imperial Oil Ltd. will spend $2-million in a 


general improvement program at Montreal East 


mainly on maintenance facilities 
. . . Refineria Panama S.A., 4 new affiliate of Na- 
tional Bulk Carriers, Inc New York, will build a 


50,000 b/d refinery in Colon, Panama. No further 
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details were disclosed 


Clark Oi! & Refining Corp. will spend $5-mil- 
hon to boost capacity of its 21,000 Blue Island, Hl... 
refinery to 30,000 Project includes a catalytic 


cracker, gas recovery unit, alkylation unit 


still, and auxiliaries 


vacuum 


Gulf Oi Corp. will build a second 26,000 bd 
Platformer at Philadelphia, with completion scheduled 
for late in 1957. This ts in addition to unit announced 
last month, and involves investment not mecluded in 


the $35-million project previously planned by Gulf 


. . « Republic Oil Refining Co. will have a charge 
capacity of 60,000 b/d at Texas City some time in 
July, on completion of a new 25,000 crude still by 
Refinery Engrg. Co., contractors 

The government has definitely closed the door 
on further tax help to refiners planning new basic 
facilities. This happened when the Office of Defense 
Mobilization closed its expansion goal, signifying that 
the goal of 9-million b/d capacity by Jan. 1, 1957 
had been reached 

The alkylation program ts still open, however. The 
goal is classified as security information, and a new 
program is now under study 


.. » New construction projects, as indicated by re 
cent fast tax write-off approvals, were 

@ Petrolite Corp., $36,538, for 35,000 desalting 
unit, American Oil Co., Yorktown, Va 

@ Aurora Gasoline Co., $3,142,000 for expansion 
to 15-20,000 b/d, Muskegon, Mich 

@ Continental Oil Co., $2,753,574 for combination 
hydrotreating and cat reforming, Ponea City, Okla 

@ Phillips Petroleum Co., $33,500,000 for general 
OOO b/d alkylation, and 
6000 b/d butane isomerization, Sweeny, Tex 

e@ Cosden Petroleum Co $2,750,000 for 3900 
b/d Rexformer, and $1,237,000 for cat cracker 
expansion and a 2100 b/d Unitiner, Big Spring, Tex 

@ Salt Lake Relining Co., $250,000 for crude still 
expansion, Salt Lake City, Utah 

@ Pontiac Retinine Co., $1,925,000 for SOOO b/d 
platinum type cat reformer, Corpus Christi, Tex 

@ Phillip $1,077,200 for expan 
sion of natural gasoline plant, Crane City, Tex 

@ Standard Oil Co. of Calit., $32,090,000 for new 
23,000 b/d refinery at Honolulu, 

@e Westland Oil Co... $402.040. for SOO b/d cata 
lytic reformer, Minot, N. D 


expansion, cat cracking, 


Petroleum Co 


in Gas Liquids Recovery 


.. + Atlantic Refining Co. will build a 
cld gas absorption plant near Crane, Tex. Co-owner 
in addition to Atlantic, who will operate the plant 
are Phillips, Continental, and th 


’S-muillion 


Chicavo ( orp 


Pacific Petroleums Lid. expect 


to omplete in 


What's Happening 


1957 an $18-million natural gas absorption plant near 
Fort St. John, B. C. Marwell Construction Co. and 
Stearns-Roger have contracts. With a capacity of 
250-million cfd, the plant will produce about 2000 
b/d natural gasoline, 1000 b/d of propane and butane, 
and feed hydrogen sulfide to an adjacent sulfur re- 
covery plant to be built with an initial capacity of 
t/day 


Sunray Mid-Continent Oil Co.'s newest gas 
products plant, a 140-million cfd facility at Ingleside, 
lexas, near Corpus Christi, has gone on stream. Ap 


proximately 11,800 gal/d of products will be made 


in Petrochemicals 


. « Figures on total expansion of butadiene-from- 
petroleum plants, reported by Office of Defense Mo- 
bilization Rubber Committee, show that capacity of 
661,000 t/yr at end of 1955 will rise by 110,800 by 
end of this year and rise by another 168,500 by the 
end of 1957 


Report did not mention possibility of a defense 
expansion goal being established for butadiene. ODM 
and Interior Dept. are now studying effect of any 
possible alkylate program expansion on butadiene 
requirements 

Iwo largest butadiene producers when present ex- 
pansion plans are finished will be Petro-Tex Chemical 
Corp. and Phillips Chemical Co., whose projects ac- 
count for over 70% of the planned expansion 


. « « Sun Oil Co.’s new 300-t/day ammonia plant at 
Marcus Hook, Penna., may be out of operation as 
long as six months because of the explosion and fire 
in mid-April. Damage to the $10-million unit, which 
went onstream Jan. 30, was estimated at nearly $3- 
million. Sun's refinery units were undamaged 


. » « Ethyl Corp. has taken options on land near 
Joliet, IL, as a possible site for a new anti-knock 
compound manufacturing plant 


. « « Phillips Chemical Co. will complete a 60 t/day 
sulfur plant this summer in Andrews City, Tex., ad- 
jacent to a new natural gasoline plant being built by 
Phillips Petroleum. The new unit will operate on acid 
gas feed from the gasoline plant. The sulfur ts to be 
converted elsewhere into sulfuric acid for use in 
manufacture of fertilizers 


. « Celanese Corp. of America has construction 
under way at Bishop, Texas, for a 25% increase in 
production of formaldehyde, methanol, acetaldehyde, 
and certain other organic chemicals. Completion ts an- 
ticipated early in 1957 


. . « Firestone Tire & Rubber Co. will build a 75,000 
t/yr styrene plant near Orange, Tex., next to the 
recently-announced 40,000 t/yr butadiene unit. The 
styrene unit will be completed in early 1958, and will 


make Firestone the first firm in the rubber industry to 
produce its own principal raw materials for synthetic 
rubber 


- » » Goodrich-Gulf Chemicals, Inc., has started op- 
erations at the 122,000 t/yr GR-S rubber plant at 
Institute, W. Va., it purchased from the government 
for $11-million 


American Cyanamid Co. plans to double its 
production of acrylonitrile at Fortier, La. The origi- 
nal facilities cost $50-million; however, the cost of 
the new units was not disclosed. Completion of con- 
struction is scheduled for 1958. The new units will 
have capacity for making other materials as well as 
acrylonitrile 


in Transition 


. . « 100-octane or higher gasoline is here. Esso 
Standard Oil Co. this summer will start marketing a 
high aromatic content motor fuel, “Golden Esso 
Extra” throughout its 18-state territory at 3¢/gal more 
than its premium grade (sce pp. 58-59), providing 
three grades of gasoline at service stations 

Exact octane of new fuel was not disclosed, but 
Esso said present methods do not permit a definitive 
research octane rating on it. 

Close on heels of Esso announcement came Indiana 
Standard’s statement that substantial quality increase 
has been made in both regular and premium fuels it 
sells. Precise octane again was not revealed 


. « « Gulf Oil Corp. was slated to complete final ar- 
rangements last week in an agreement to sell its 
subsidiary, Canadian Gulf Oil Co., to British Ameri- 
can Oil Co. Ltd. in exchange for a maximum of 
8,335,649 shares of BA stock, which will give Gulf 
60% of all BA stock. 


. . « Petrofina has formally entered the U.S. market 
by incorporating American Petrofina, Inc., in Dela- 
ware. Purpose, as sct out in charter, is to engage in 
“all phases” of oil operations in this country, though 
no further plans have been revealed. 


. « « W.R. Grace & Co. will acquire Cosden Petro- 
leum Corp. if terms of proposal are approved by 
directors and stockholders. Cosden, a $25-million 
company, has a 24,000 b/d refinery and petrochemical 
facilmies at Big Spring, Tex., and producing properties 
in southwest and mountain states. Grace, rated at 
about $215-million, includes steamship, manufactur- 
ing, and other operations besides its own petrochemi- 
cal plants. 


. . « Kerr-McGee Oil industries, Inc., has agreed to 
buy General American Oil Co.’s 19,000 b/d Cushing, 
Okla., refinery for $3.5-million after having run it one 
year on a lease basis. Transaction was to have been 
completed May 23 
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In many bolting applications involving high BETHLEHEM NUTS COME IN FOUR GRADES 


temperatures and high pressures, the choice of Grade 1. Made of low-carbon steel, this nut is suitable for non-critical applica- 


nut can make all the d 


ifference between eco tions, as well as installations involving moderate temperatures. Carbon 0.15 min, 


0.05 ulphur 0.05 nell hardne 120 
nomical service and premature fail if¢ phosphorous max, sulphur max Brine 


To assist refinery Operators in utilizing dif Grade 2. A medium-carbon steel! nut, intended for use at moderate tempera 

ferent types of bolting. Bethlehem pro luces tures and pressures Carbon 0.40 min, phosphorous 0.05 max, sulphur 0.05 max 
t bolting ! 

dne 160 min 

and stocks hexagonal nuts in four grades, each Brinell hardness is 160 mi 

of which meets the re quirements of ASTM Grade 2H. Quenched and tempered. An excellent nut for high temperature, 


high pressure service. Carbon 0.40 min, phosphorous 0.05 max, sulphur 0.05 max 


specihcation A-194. Bethlehem nuts are toy 
Brinell hardness 248 to 352 


quality nuts in every way. Ihey are tapped to 
Class 2B fit. and are made tn all sizes from %% in Grade 4. A heat-treated nut, made of molybdenum steel. Ideal for unusually 
to 2 1n severe conditions of temperature and pressure. Also for sub-zero work, as it 
Perhaps y may have questiot r tw has minimum Charpy impact value of |5 ft-lb down to 50 F. Carbon 0.40 

id fou id Navy d ics oll ©) 


} } f Bethlel hic Id to 0.50, manganese 0.50 to 0.95, phosphorous 0.04 maz, sulphur 0.05 maz, 
about the type o ethichem nut which would e 
' silicon 0.15 min, molybdenum 0.20 min. Brinell hardness 248 to 352 
Dest to use with a Bethlehem carbon of alloy 

BETHLEHEM, PA 
stud. If so, 11 lo 1s write or phone the 


‘ 


nearest Bet 


BETHLEHEM STEEL 
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What's Happening 


.. » Its Tidewater Oil Co. now. Change in name 
from Tide Water Associated Oil Co. was made official 
at annual meeting in May. 


. « « Standard Oil Co, (Calif.) president T. S. Peter- 
sen 1s still confident obstacles will soon be reconciled 
and construction can begin on the new refinery in 
Honolulu Harbor of Hawaii. He reported that Justice 
Dept. now believes the title transfer of land from U.S. 
Army to Cal Standard may require an act of Congress 


- » « An employer must bargain with a union over 
terms of employe stock purchase plans, according to 
a decision by the U.S. Supreme Court in April. The 
high court refused to review an appeal by Richfield 
Oil Corp. against a ruling to that effect made by a 
U.S. Court of Appeals 


in Foreign Operations 


Britain and Europe 


Standard Oil Co (N.J.) and the Norwegian govern- 
ment have completed preliminary negotiations on 
plans for a new $28-32-million refinery in Skjeberg- 
kilen, in southeast Norway. Work is not expected to 
begin on the plant betore 1958, 

Regent Oil Co. (Caltex and Trinidad Leasholds) 
will build a refinery with an initial capacity of about 
10,000 b/d, probably in the south of England. Plant 
is expected to be finished some time in 1958. 

Societe Solvay et Cie, a Belgian firm, has been 
licensed by Phillips to use the Phillips polyethylene 
process in Italy 

Societe Francaise des Petroles BP will install new 
50,000 b/d crude unit at Lavera, near Marseilles, re- 
placing some existing capacity and boosting total to 
60,000 from 44,000 b/d. 


..» Latin America 


M. W. Kellogg Co. has contract to expand crude 
capacity of Petrobras, 5,000 b/d refinery at Mataripe, 
Brazil, to 37,000 b/d. Program will include vacuum 
flash, Orthoflow cat cracker, cat poly unit, lube facili- 
ties and wax plant (60 t/day). Lube plant, first in 
Brazil, will be 3000 b/d. 

Brazil expects new SOOO b/d refinery at Manaus 
to go onstream this month. 

Petroleos Mexicanos plans a $2.5-million refinery 
at Ciudad Pemex, Vera Cruz, with completion in one 
year 


... the East 


Japan's first petrochemical plant will be built by 
Mitsui Petrochemical Industries, Ltd. in lwakuni City, 
at a cost of about $30-muillion, with completion set 
for Nov., 1957. To be designed and engineered by 
Scientilic Design, Inc., it will produce ethylene oxide 
and ethylene glycol 

Iraq government plans expansion of Baghdad re- 


l ’ 


finery to 30,000 b/d by early 1957, and to 40,000 
b/d by 1960. 

Red China is reported to have started building a 
refinery in Lanchow, to produce aviation and motor 
gasolines, diesel fuel, and lube oils. No further in- 
formation was disclosed. 


in Markets and Prices 


. . « Big story in May was gasoline quality boost to 
satisfy today’s high-compression automobile engines. 
With the best heating oil season since 1947 behind 
it, the industry moved into high gear on gasoline. 

Esso Standard’s new second grade of premium—a 
fuel of 100 or more octane, to be dispensed from a 
third pump—will be priced 3¢/gal higher than the 
present premium grade at company-operated stations 

In the Mid-Continent, 96 octane premium and 8&8 
regular bowed in. At Chicago, marketers began offer- 
ing 97 premium and 91 regular. Prices for the higher 
grades generally were 0.375 to 0.75¢/gal higher than 
has been quoted for previous top-quality premiums 
and regulars. 


. . . With colder-than-normal weather hanging on 
through mid-May, heating oil prices were described 
as “exceptionally firm” in most primary supply mar- 
kets. Prices dipped slightly in the Chicago wholesale 
market. But elsewhere, prices showed no tendency 
to ease from winter levels. 

Notably lacking from the summer-fill programs an- 
nounced by eastern suppliers this year are the price 
allowances which have been made for several years to 
stimulate off-season deliveries. This year’s plans in- 
clude only protection against price reductions, and 
deferred billings—Oct. 1. 


. . »« Heavy fuels remained firm to strong in most 
markets. The usual Spring easing of prices was absent 
as traders concentrated on lining up long-term sup- 
pliers. 

Lube oils were firm also. At mid-May, another in- 
crease—O.5 to 1¢/gal this time—appeared to be in 
the making in Western Pennsylvania. Several refiners 
advanced bright stock to 25¢. 


Looking Ahead 


. . « Conventional lube oils will work OK in turbine 
autos, according to a Ford Motor technologist. And 
consumption is expected to be very low-——about one 
quart per 10,000 miles. Discussing the fuel qualities 
needed, he said two main factors are clean burning 
and no lead 


. . « Further studies of “in situ” combustion, a proc- 
ess using heat underground to force oil to the well, 
has been called for by the Pennsylvania Grade Crude 
Oil Assn., with work to be done at Penn State Uni- 
versity 
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Process units at 21,700 B/CD Lummus-built refinery of Commonwealth Refining Company, Ponce, Puerto Rico 


Puerto Rico Refinery Goes on Stream as 


Contract Is Signed for 150% Expansion 


On M h | 


21.700 B/CD refinery of the Commonwealth Refining 


1956 Liromus brought on stream the 


Compan it Ponce Puerto Rieo, and at the 
time Commonwealth gave to Lummu 


150% This ex 


i contract to 
micrease the rehinery ¢ pacity by 
pansion will be c« mpleted in earl 1957 and will 


bring « ipacity to approximate ly 55.000 B/CD 

Designed chiefly to produce high octane gasoline 
from Venezuelan and Middle East crudes, the refine 
with all its offsite facilities was designed, engineered 
and constructed by The Laimmus ¢ ompan 

The table shows the process units incl ¢ ipacithe 
both presently existing and to he idded in the 
Cxpansion 

The Commonwealth refinery is one of the 16 com 
plete refineries engineered and constructed by The 
Lummus Company in the past 10 years. It is anothes 
of the 700 major installations made by Lummus in 50 


years of service to the Petroleum Industry 


Present 
Units 
nus atmospheric and vacuurn 

aistiiation unit 21,770 
Houdry Catalytic Cracker 
with Lummus Vapor recovery unit 26,000 
Houdry Catalytic Reformer 4/30 
California Research Corp 
Catalytic Polymerization Unit 890 
Sulpt Acid Alkylation Unit 
witha egenerat ysten 1.450 


Units to 
be added 


43,000 


26,000 


4,730 


1,450 


4.100 


lik LUMMUS COMPANY, 355 Madison Avenue 


‘ York 17, New York 


‘ Sales Chic 
Hleat vhanger Plant dale 


Piping Plant: Kast Chicago, Ind 


Oo fhice Ne York How ton Montre il 


and Sales 


Pari 


( 


habricated 


LUMMUS 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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$0» Distillate Treating Unit 
i 
Cis 


Chemically 
Resistant 


DEKORON 


Poly-Cor 


harness 


Now you can whip high instru- 

ment tubing installation and re- 

placement costs in your plant—with 

Dekoron Poly-Cor®. That's because 

the chemical resistance of plastic even out- 

lasts expensive alloy tubing ... because its 
lighter weight and flexibility make it a snap to in- 
stall without special tools ... because you can install 
practically any number of tubes at one handling, just 
like electric wiring. You can’t lose with Dekoron Poly- 
Cor — it cuts your investment because of its 
lower instalied cost, cuts your maintenance 
because it lasts years longer. 


QUALITY RESEARCH « SERVICE 


SAMUEL MOORE & COMPANY 


FROOVOCTS MANTUA, OHIO 
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TOMORROW 


Gas Liquid Recovery Men Watch 
Solid Adsorption for Future 


( PERATORS and designers of gas liquids recov 
he plants are taking a long look at solid adsorp 
tion—an old process showing signs of new life. The 
process may be the answer to the questions how to 
recover liquids from lean gases and how to make a 
decent payout on plants operating at or below the 
present lower economic limit. 

At least four companies are now developing the 
process in some form and the industry is watching 
for results with much interest 

Jeflerson Lake Sulphur Co.’s first commercial scale 
“Rotosorber” plant is now in operation at Atlantic 
Refining Co.'s Bayou Sale field near Franklin, La 
Although no details of operating results have yet 
been released, it is known that the plant has a rated 
capacity of 40 mmecfd and will produce S000 gal 
natural gasoline and 5000 gal propane and butane 
daily 

lhe Rotosorber process uses a revolving turn-table 
technique to allow continuous operation. Dry ad 
sorbent is formed into long cylinders and arranged 
vertically inside an &-ft diameter by 12-ft high pres 
sure vessel in a circle. The verticl cylinders form a 
multicolumn unit inside the vessel. As the turn-table 
revolves the cylinders inside the vessel, the adsorbent 
cylinders pass under a valve port arrangement which 
permits the raw gas to flow through the adsorbent 
After adsorbing liquids, the cylinders are revolved 
under another valve port in the vessel where liquids 
are stripped. Another port allows purging of the ad 
sorbent. The ‘time of a complete cycle—adsorption, 
stripping, and purging-—can be varied by the speed 
of an external motor drive and will govern the cut 
being made 

After one component is adsorbed in a vessel, the 
raw gas moves on to a similar unit, which strips an 
other component from the gas 

Jefferson Lake already has agreements to build and 
operate three more Rotosorber installations in Louisi 
ana for Anchor Gasoline Corp. of Tulsa 

Another company, the Parkersburg Rig and Reel 
Co., of Fort Worth. Texas. reportedly is developing 
its Dynamic Adsorption Process along the lines of the 
twin fixed-bed adsorbent—the adsorbent beds being 
alternately charged and regenerated. No details are 
available on the status of the Parkersburg develop 
ment 

In addition, two other companies are known to be 
working on an adsorption process. Sun Oil Co., with 
its Arosorb Process, and California Research, with its 
Cyclic Adsorption Process, both use silica gel as the 
adsorbent 

Interest in dry adsorption is a result of the growing 
market for LPG and the uncertainties inherent in gas 
liquids recovery, particularly in plants planned for 
low capacities and with lean gas 
Among the variables to be considered in building 
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a natural gasoline and LPG recovery plant are: quan- 
tities of gas and the rates at which it will be available, 
well-head pressures, gas-oil ratios, price fluctuations, 
and government regulations. As if these factors were 
not enough to make any plant a rank speculation, 
they must be known or estimated over the entire life 
of the plant. Obviously, any new venture into low 
capacities will be extremely speculative 

At least part of the answer is in today’s “portable,” 
or skid-mounted plant, which cuts erection costs and 
initial investments. These plants are not portable, 
however, in the true sense of the word—each plant 
must be tailored to the particular charge gas, pres- 
sure, and capacity of the field in which it operates 
It is true that certain components of a given plant 
may be moved to another field, but maximum yield 
and most efficient operations will usually call for 
major alterations 

Operating costs are being slashed in the newer 
automatic or semi-automatic plants But savings re- 
sulting from prefabrication and automatic operation 
are still not enough to justify the high first cost of 
low temperature or absorption plants on low yield 
gas 

Mherefore, if they work, solid adsorption-type plants 
will be the solution to a lot of problems. First cost 
will be low, true portability and flexibility will be 
possible, and they promise to be more economical 
and efficient over a wide range of capacities. Dry ad 
sorption looks like a good bet to be the vas liquids 
process of tomorrow R.EC 


Something for Nothing? More 
Tankage But No More Tanks 


THVAT sounds like something out of Hans 
| Christian Andersen rather than something from a 
recent Symposium on Instrumentation for the Proc 
ess Industries. Yet, it is one of the benefits of installing 
remote tank gaging and automatic logging for tank 
farms, as explained in a technical paper by William 
Knesby. Esso Research & Engrg. Co 

An “average increase of 5% in tank utilization ts 
possible by the application of automat control tech 
niques to storage tank operation This results from 
the greater accuracy in tank gaging. At least one 
additional foot of storage capacity | possible It is no 
longer necessary to leave such a large freeboard to 
take care of inaccurate gaging and prevent spillovers 

Esso found that remote tank gages will give level 
readings accurate to within 1/16 in. This is a least as 
eood. if not better, than hand gaging. One of the most 
accurate instruments the company tested used an 
oscillator, which generated a radio frequency signal 
that emitted from the sensing element. An antenna 
which just touched the liquid surface, relayed an 
electrical imbalance to a controller. Through a servo 
unit and connected gear highly accurate poten 
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Tomorrow 


tiometers then indicated the liquid level in feet and 
inches on a dial many yards, or even miles, from the 
tank 

When connected to a control console and an auto- 
matic typewriter and tape puncher the automatic gag- 
ing unit permits rapid inventory of all stored prod- 
ucts in a very short time 

A big advantage of this new tool is virtual climi- 
nation of spillovers and other errors inherent in 
manual control of remote storage facilities 

[his adoption of electronics to the storage of re- 
finery products is just another proof that today’s 
thoughts in the research lab are tomorrow's tools in 


the field W.A.B. 


Refiners Face a Reappraisal 
Of Their Lube Oil Operations 


PREVHE current small growth in demand for lubricat- 
| ing Oils 1s focusing attention of many U. S. refin- 
ers on the need for widening their markets for these 
products, or further adjusting their processing opera- 
tions and pricing economics in line with the shift in 
product demand relationships. The lag in growth ts 
more apparent in automotive oils and greases than in 
the industrial lubricants 

In the period from 1945-55, the domestic con- 
sumption of lubricating oils, including greases, in- 
creased 20% from 96,806 b/d to 116,385 b/d in 
1955. In the same period domestic gasoline demand 
gained 90%, kerosine 55° and distillate demand 
155°. Including exports a large factor in lube oil 
sales, the increase in demand, 1945-55 was only 

kor the U. S., only 2% of crude run to stills now 
goes into the manufacture of lubricants. In some dis- 
tricts refining operations already reflect the low rate 
of increase in demand for lubes as compared with 
that for other products. In the East Coast district lube 
oil production dropped 9.5% from 23,000 b/d in 
1945 to 21,000 b/d in 1955. In the Gulf Coast dis- 
trict production more than doubled and reached 74,- 
O00 b/d in 1955 

In the Appalachian districts, processing chiefly 
Pennsylvania grade crude oil, lube oil output was 
13,000 b/d in 1945, increased to 15,000 b/d in 1950, 
and was back to 13,000 b/d in 1955. Production in 
the Ind.-Ill-Ky district gained around 8c, from 
12,000 b/d to 13,000 in 1955, Output in the Okla.- 
Kans.-Mo. district dropped 20°, from 15,000 b/d 
in 1945 to 12,000 in 1955. Production in California 
gained 27.3',, from 11,000 b/d in 1945 to 14,000 
in L955 

Finished lube plant capacity in the U. S. in 1955 
was 175,785 b/d, a very small change from the 174,- 
150 b/d in 1950. In this period there was a decrease 
in the number of plants making conventional oils and 
an increase in the number making solvent extracted 
oils, Data on total lube capacity in 1945 is not com- 
plete but it is estimated that solvent extraction 
capacity then was nearly 102,000 bbl 


A future deterrent to the overall growth in |ubricat- 
ing oil sales by U. S. refiners will be a continuing de- 
cline in exports as the new postwar refineries with 
lube oil manufacturing units come on stream in Eng- 
land, on the Continent, and in Canada, among out- 
side countries, taking markets which U. S. refiners 
have been supplying 

From 6,575,000 bbl. in 1945, U. S. exports of 
lubes more than doubled to 17,429,000 bbl. in 1951 
as the industrial recovery abroad gained momentum 
They were then almost 30% of total U. S. lube 
demand. By 1955 the 14,295,000 bbl. of exports 
were 25% of total demand. Anticipated declines in 
lube oil exports in the years ahead may about balance 
the estimated gains in the domestic markets 

Other factors which have held down the rate of 
growth in lube oil sales in the postwar period, par- 
ticularly in the automotive field, are expected to con- 
tinue in coming years. They include: (1) continuing 
improvement in the lubricants themselves and the 
extensive use of additives to add further to the life of 
the oil in use, (2) improved design and materials in 
engines and their oiling systems, and (3) reclaiming 
and reuse of oils by large consumers both of automo- 
tive and industrial lubricants. 

One place where refiners may enlarge sales of in- 
dustrial lubricants is for non-lubricating purposes. A 
survey of sales of lube oils and grease in 1951 made 
by the U. S. Bureau of Domestic Coinmerce showed 
sales in the industrial field of 17,483,000 bbl. Of 
this, 6,230,000 bbl. (35.6%) were for other than 
straight lubrication purposes. This was a larger pro- 
portion than in 1947, when the Commerce Bureau 
made a similar survey. 

The so-called “other” products include oils intended 
for processing, testing and other nonlubrication pur- 
poses, including cutting oils, compounds used in work- 
ing metals, and oils for quenching, tempering, and 
rust and corrosion prevention. 

Ihe sales volume of products for these uses in indi- 
vidual cases will not be large compared with those 
of oils for lubrication purposes. For individual refiners, 
however, they may represent outlets well worth de- 


veloping in coming years V.B.G 

(1) S. Lube Outlook is Dim Petroleum Wee April 6 
1956, pe. 42 

(2) “Sales of Lubricating Oils and Greases in 1951 Business 
Information Service, Bureau of PForeie ind Dor Com 
merce, Jul lv 


No Standard Lives Forever 


‘ LSEWHERE in this issue (pp. 58-59) reference 
kK is made to the need for a change in, or at least 
an extension to, an existing standard—rating motor 
fuels above 100 octane. Thus, even time-honored 
standards must keep pace with technological progress 
Another example—the Bureau of Standards, as of 
June 30, abandons the Saybolt method for determining 
viscosity in favor of the kinematic method, a practice 
of the American Petroleum Institute for some time 
now. What will be next? 
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NONE... without brick! 


NONE! No 


no financial page 


That’s right sales no 


profits . no industry. 


You would have nothing to make... buy... 


sell or transport were it not for re- 


fractory brick. 


Because everything made everything that 


moves Owes its very existence to refractories. 


Refractories, you see, are born in many 


Shapes and of many compositions to do a 
variety of jobs. It’s brick and high-temper- 
ature refractory mortars, plastics, castables, 


> 


and bulk products that prison temperatures 
of thousands of degrees for industry 


General Refractories, making and distributing 
the 


everywhere, 


exactly right refractory to industries 


maintains the world’s largest 
refractories laboratory and draws resources 


from all over the globe 


A Complete Refractories Service 


GENERAL REFRACTORIES COMPANY 


Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 


LITECAST:50 | 


BRIK-CAST 


HIGH-STRENGTH BRIK-CAST—A hydraulic-setting 
castable refractory material unique in that it con 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units. 


LITECAST 50-M—A 5S0-pound density insulating cast- 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 50-M may be applied in 
the same manner as standard hydraulic-setting 
castables. 


BRIK-CAST 3000—A hydraulic-setting castable refrac 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000° 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures. 
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ENGINEERING 


REPORTS: 
— 
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ING 


EXPLOSION-PROOF, totally enclosed, 60- 
is one of 14 G-E 


hp induction motor 


RUGGED CONSTRUCTION of G-E explo- 
sion-proof, totally enclosed, Tri-Clad* ‘55’ 


motors make them ideal for outdoor re- 


finery applications. 


against process 


SPECIALLY VENTILATED 
fumes, two G-E 300-hp synchronous motors 
drive compressors in the new refining unit. 


COMPACT AND EASILY INSTALLED, G-E 


metal-clad switchgear, rated 2400 v, con- 
trols synchronous drives for pumps and 


COMPTCSSOTS. *Reg. trade name of the General Electric Co. 


= 


motors located on the refinery pipeway. 
Motors require no protective housing 


METAL-CLAD STATION SWITCHGEAR is located outside fenced-in area containing 


transformers and high-tension circuit breakers; is enclosed against dust and weather 


Bay Refining boosts capacity by 6000 B. P.D. 
with help of General Electric distribution system 


BAY REFINING CORPORATION describes their new 
catalytic cracking and catalytic polymerization unit, on 
stream early in 1955, as ‘‘ Making use of the latest eng) 
neering and refinery concepts known to man.”’ The 
Southwestern Engineering Company of Los Angeles, 
Engineers and Constructors, was able to complete 
this modern unit right on schedule--and bring Bay 
Refining’s total capacity to over 10,500 b.p.d. To help 
meet their schedule, General Electric shipped the elec 
trical equipment according toSouthwestern’s prearranged 
timetable, to arrive at the building site when needed 

ELECTRICAL SYSTEMS are fast becoming the standard 
for refinery prime drive and process control requirements 
General Electric offers a complete line of electrical equip 


ment, in a variety of sizes and protective enclosures, 


to meet refinery needs for greater continuity of service 


and lower maintenance requirements in a highly cor 


rosive atmosphere 


IN ADDITION, to further help you meet your production 
requirements, G.E. offers a complete line of engineering 
services performed by men who know your industry and 
its electrical problems. They are available to you and 
your consultants to help design, schedule, supervise 
installation, and start up an engineered electrical system 


planned to meet your needs. 


e@ Project Co-ordination e Analytical Engineering 


e Application Engineering  ¢ Installation and Service 
e Product Development Engineering 


e Maintenance Service 


Your G-E Apparatus Sales Representative will tell you 
more about G-E electrical equipment and Engineering 
Services for the petroleum industry. Contact him at your 
nearest Apparatus Sales Office and write for bulletin 
GED.2244, “Engineering Services,’ to General Electric 
Co., Section 681-11, Schenectady, N. Y. 


Engineered Electrical Systems for the Petroleum Industry 


GENERAL ELECTRIC 
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¢ 
| 
\ 
4 - 


ECONOMIZER 


New BaW CO Boiler’ 
on stream at East Chicago 


Recently, at the East Chicago, Indiana plant of 
the Sinclair Refining Company, a second B&W 
CO Boiler* was placed on stream. Sinclair, the 
originator of the CO Boiler as applied to Fluid 
Catalytic Cracking Units, made the first installa- ae 
tion at its Houston, Texas refinery. As a result / 
of the savings in fuel, Sinclair, in an advertise- r )ATTEMPERATOR 
ment, called it the “Thriftiest Boiler in the 


Business.” > a) 


iffers from the first unit in that it has a cylindrical AND 

furnace that is surrounded by a water-cooled CO PTT) ~~ Oll BURNERS 

distributing chamber. Its compact design re- 

quires minimum floor space. This unit is the 

first of this design and promises to effect signifi- 

cant savings, as with the first unit. The Sinclair » vw cheats FORCED-DRAFT 

Refining Company is to be doubly complimented FANS. 

on its leadership and pioneering in turning waste f= = 12 

gases to useful purposes. ae 

We will be glad to furnish you with full details WATER SEAL 

of the B&W CO Boiler and what it is doing for 

others, and can do for you. The Babcock & 

Wilcox Company, Boiler Division, 161 East 

42nd Street, New York 17, N. Y. 


*Carbon Monoxide Boiler & wi COxM BOILER 
DIVISION 
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PETROLEUM CHEMICALS DIVISION 


One of a Series of Bulletins for the Petroleum Industry 


In This Issue... Faster, cleaner, easier 
pk gasoline dyeing now possible 
with new eduction development 


A revolutionary new dry-dyve eduction probe deve loped by Du Pont engi 
faster and more efficient Opel 


olles cli tinet ady 


1a — 
neers, Cat rake rit oline dveing tied 


\ ire ‘ j ‘ 
ation. The device, although in design 
Ove! other vasoline-dveing method 


pane 
1 THE MOVIE is on 
tlaable of mock 


wi tt 


They can help you turn 
complaints into sales 


Qur Du oti pecialist 
bia 1 i ust faith in the high 


| init 


to be Ip 


HERE 1S ao typical setup for usi he ne D ynt Dry Dye Ed 1 Probe. A short 
neoprene hose make po ‘ rene yet completely flexible coupling 
the cleanlhi 


Design and Operation 
No tinne | ‘ entional probe 
han vith modified 
these 


puss it inte 


Duy pall lye 
ce the ntrodu i tern, The ie relative 
i t the real pool ) Ly r. bextreme cu 
rather that required © ( et 
till like oon ti 
iol 


Thi 
rin the probe 


interruption 


| 
fuel 


mad ch in 1 cul ‘ j 

in addition to their ¢ ( vem tha ou i 

1. du Pont de Nemours & Company (inc.) 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 
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a 
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1) 
rt tla 

( 

hie ‘ ch ke the t 
ethoient e of additive Ser 4 

tion BE aining tools, Ther 
in article on the next page about : 
four Pont ove pr a ead 
» ©, 
> 
1 
— 
For example i 4 
The operat fa Heet of tractors and | 
other sol ered Til equip 
ment, comp! ed about excessive lve 
burnin w quite phatic about 1) 
And he had practically made up hi mized, Ch tinne ed Tr f operation achieved ‘ 
mind to change supplic hen the oil 2. 2 tt 
irrived on the ene to investigate the 
trouble 
An impartial third | 
Pont man Vu ible 
rancher that the fuel: 
cures the tr 
it va the re lt of tr 
tinkering ith the all 
rath | quired ind 
This is only one of many « ‘ i } » More pound of dye are transferred | tos ‘ 
\ ner minute nomany field te ead 
which oil cor have heen tole In i test il 
to turn cor iplaint brite od will with condition thy new probe 
the help ot t Du Pont automotive found ¢ he clo proal chic te if 
pecialist | problen involving the use of fuels and 
Qu men often lish thi | lubricant ‘ 
through the use of the Du Pont fleet of | Phe services of these Du Pont auto abies? ) EX : 
fuel test car r single-cvlinder det pecialist re for the ; ; 
onst! | ; 
mor i 
wick j 


PETROLEUM CHEMICALS DIVISION 


[duction Development 


like the earlier probe itself, transter 
the dye from drum to main system 
Ilo the 


nedralt of air 
port 


outer tube upplie i 
controlled by two 
it the head end, which 
Huidized flow of 


uninterrupted by clog 


dry dye that ji 
ving. This feature is an tine 
ner 
Dyeing Speed 
I 4 eduction probe makes pos 
ibyle ter dyeing lest 


rentlh ith tise how 


Sin tuts cu 
peeds ranging trom 
1S pounds per minute for Du Pont Oil 
Orange to 40 for Du Pont Oil 


The Complete Eduction System 


Thy principal factors respon ible for 
the secce ful operation of i complete 
dry dye eduction fem are 

1. Adequate air handling capacity 

». Proper suction-line design 

probe described above 

A smnooth line from the mouth of the 
tor the ential to 


The lye probe should 


eductor is ¢ 
oid plugving 
ln permanent coupled to short 
lenuth of neoprene The entire 
line from the mouth of the probe to the 
eclucton hould be of l-inch inner di 
uneter and completely unobstructed 
It should be as short is possible prefer 
ibly not over LO feet. The shut-off 
ilve employed should be of a typ 
permitting fulleround flow. Pressure 

ves guide the operator 

he used to 
transfer other fine crystalline material 
as well as dry dyes; for example 
Du Pont Gasoline Antioxidant No, 29 

Hlowever, tor the transfer of liquids 
Du Pont Metal Deactivator 
Antioxidants Nos. 5 and 
i separate eduction system should 
be used. Use of the same system, first 
lor a licqunicl then for a dry product 


mal 


might result in clogging caused by re 
ine the line 


Low-cost Installation 


Your present dyeing facilities can prob 
ibly be modified to utilize the features 
of thi tem at relatively low cost 
\ Du Pont Petroleum Chemicals Divi 
representative will be glad to 
tu our present system and make 
ippropriate recommendations 


Sales Offices: 


CHICAE 


IN CANADA 


ADVERTISEMENT Prepared for the Petroleum Chemicals Division of E 


N EW 


REGIONAL ADDITIVES SALES MANAGER 


Dn. Neat D 
ippomite dto the newly created post ol 
Additives Sales Manawer of the Du 
Pont Petroleum Chemicals Division 
Central Region 

With headquarters in the Chicago 


LAw SON Was rece nitly 


These Du Pont movies 
help promote your 
on-the-move industry 


During recent years, audiences esti 
a million people 


have seen these tour Du Pont sponsor dl 


mated at well over 


movies promoting your industry. 
What Makes a Gasoline Good, « {1)!! 
color cartoon movie, explains graphi 
cally and convincingly how 
tailor 


refiner: 
gasoline quality to motorists 
needs. Since the film's release, the 
Du Pont Petroleum Chemicals Division 
has made available to oil cOmMpanles a 
total of 249 prints 

Pipeline on Wheels shows how gus 
oline tank trucks are made and opel 
ated for maximum highway safety, One 
hundred and seventy-five prints of this 
filrn have been rece available for oil 
industry use. For 52 of them which 
were pure hased and distributed direct 
ly by oil Wwe have no audi 
ence records, But the remainder, dis 
tributed by Du Pont on a loan basis, 


PITTSBURGH 
SAN FRANC 
SEATTLE 3 
TULSA 


RAndoiph 6 8636 
CAoite 5 


Eg 


5 Nemou 


office, he is in charge of sale ind tech 
nical service work for all Du Pont ad 
other than tetraethy! lead. Thi 
includes Du Pont Metal Deactivator 
lube and fuel oil additi 
dants, dye and 

Prior to this as 

as head of the 
the Du Pont Petroleum Lal 
had previously been super 
Laboratory s lube oil 
joining the Du Pont Com 
pany in 1947, he was Research Assist 
int and Instructor in Petroleum Refin 
ing at Pennsylvania State University 
His work there included researe hi one the 
oxidation of lube oils, the influence of 
refining procedures ono 
deve lopment of additives tor lube oils 

Dr. Lawson is a chemical engineer 
ing graduate of Pennsylvania State 
College, where he also received his 
MLS. and Ph.D. degre He is a mem 
ber of the American Chemical Society 
and Society of Automotive Engineers 


clitive 


tubilizer 


fore 


xidation, and 


were seen by more than 61,000 yx ople 
\ total ol prints were ot 
the Du Pont movie, tt Never Rains Oil, 
which tells the story of percentage cle 
pletion. Reports indicate that this film 
is doing an excellent job of creating a 
better understanding of this important 
Phe newest movie in the series is enti 
tled, When the Customer says ‘““KNOCK."’ 
It explains — for the benefit of service 
Station operators and customer Zroups 
the many mechanical and 
factors other than gasoline 
quality) which contribute to knock 
Prints of these films are readily avail 
able to you on a loan on pure hase basis. 


pheric 


Address your request to any ot ow 
sales offices listed below. 


| Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 
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For Optimum Efficiency at Minimum Cost, 


Heat Transfer Equipment Needs Kellogg's 


BUILT-IN 
INEER 


WHEN a process plant’s efficiency, and even 
its economic success, depends on the per- 
heat exchangers, this vital 
equipment becomes more thana “‘packaged”’ 


formance of 


item or even a matter of following specifica- 
tions. Optimum performance, at minimum 
to the 

know-how, 


cost customer, demands all of the 
and know- 
where that the fabricator can put into the 
job. It 


knowledge of heat transfer, 


extra know-when, 


requires, for example, a thorough 


stress analysis, 


metal fatigue, corrosion control, metallurgy 


and welding techniques, plus the inherent 
ability thi 
cific problem at hand 


At M. W 


to apply knowledge to the spe 


Kellogg, the instinctive appli 


bkabricated Product 


THE M.W 


The Car 


Kk 


in Kellogg 


LLOGG COMPANY, 
Limuted loror 
or vi 


Company 


‘KELLOGG 


HEAT TRANSFER 
EQUIPMENT 
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which 
goes into the design and fabrication of 


cation of this kind of knowledge 


every Kellogg heat exchanger or other proc 
unit, we call the 
This important extra, 


“built-in 
together 
with Kellogg’s other facilities guarantees 


essing is what 


engineer” 


performance, minimizes maintenance, and 


often reduces initial costs. In one recent 


instance, a saving of $5,000 for a customer 
resulted from a slight change in design sug 
gested by Kellogg's staff 

We welcome the opportunity to demon 
trate your own de 


in cooperation with ign 


engineers or alone built-in 


what Kellogg 


engineer” can contribute to your new pros 


equipment 


Dwi 
125 BROADWAY, NEW YORK 7 
lo Kellopy Internation 


LIN 


ion 
N.Y 


if Corporation, London 


[TANK 
HEAT 


» AND 


more data on 


ddvertised product 
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What is Jersey Standard? 


PLOPLI 


ple who own it-merchants . . . teachers 


The more than 300,000 peo- 


farmers... bus drivers . . . house- 


wives .. . people who've invested their 
savings in our growth. They have just 
received the Annual Report onthe 73rd 


year of our company’s business. 


What makes Jersey Standard run? 

People. People in offices and in the labs, 
in the oil fields and refineries of our 
affiliated companies. People like all of 


us... Who work, play, raise families. 


What keeps Jersey Standard and its 
All kinds of 


stockholders, employ ees and 


affiliates in business? 
people 


customers. 


Because of all these people, we had a 
good year in ‘55. A year of searching 
for and finding more oil to provide 
light and heat, to run cars and trucks, 
trains and planes, buses and tractors, 
to make petrochemicals. A year of even 
greater research leading to more and 
better products. A year—as our Annual 


Report shows of better sales and 
earnings, of record payments in wages 
and benefits to employees, of record 
income generated for governments in 
the form of taxes a year, in short, 
of bigger contributions to the prosperity 
of the people of the countries where we 
do business. 


If you would like a copy of our 1955 
Annual Report to Stockholders, please 
write to us at: Room 1626, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


STANDARD O!IttL COMPANY (NEW JERSEY) AND AFFILIATED COMPANIES 
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HYDROGEN 


...nh0w much do you need ? 


Girdler offers you complete engineering-construction 


service for BIG-CAPACITY plants 


When you plan facilities for “tonnage hydrogen” for 
treatment of refinery feed stocks and hydrocarbon 
products it will pay you to take advantage ot 


Girdler experience 


Big plant experience: Girdler has designed and 
constructed large plants for petroleum products and 
chemicals. Two hydrogen plants have been built 
each of which can produce gas at the rate of seventy 
million cubic feet per day. More than 45 Girdle 
hydrogen plants are giving outstanding performance 


in the United States and Canada 


Girdles manufactures all ot the cataly sts used in 
Girdler hydrogen plants. These catalysts permit 


high produc tion rates, 


Call or write 
for complete information 


The GIRDLER Com po Vi 4 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION + DISTRICT OFFICES: New York. Son Francisco 
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“I’m Fep Up!” screamed Simpkins, the Superintendent. ‘I’ve had 
it, and I’m fed up. That mixer has Gor To Go!”’ 

boss,’’ soothed Barney, the Bird Dog Assistant, ‘that mix- 
er can't be shut down. The Front Office has already told us...” 


“Out!” interrupted the seething Super. 


. that if we can’t spark up production, changes are gonna 
be made,”’ finished Barney 
“You're Ricut,” said Simpkins coldly. so absolutely, 
definitely right. Changes are gonna be made— Now!” 


“Can't we talk this over, man-to-man mumbled Barney. 


"Seems to me. 


“Sure we can talk it over,’ said the Super, “sure we can. 
; C’mere m'boy. I'll talk, and you listen. 
"You've got two weeks. Two weeks to Get THatT Mixer Out 
and something an awful lot better in. That’s your mission, boy, 
an out and out case. The mixer or you. Think it over,’ said the 
Super, with a man-to-man pat on the back. 


THE CASE OF THE MACHIAVELLIAN MIXER 
AND THE SATIATED SUPERINTENDENT — 


your heip,”” phoned “YOU'RE RIGHT,” replied SK’s 
Barney to his nearest SK Sales —~ / ae nearest Sales Engineer. “You're 
Engineer. “I've thought over this ne ; - a so absolutely, definitely right. An 
problem I've told you about, read TONY as ae SK Water Jet Eductor will do the 
SK’'s Bulletin J-1, and | think a jet sae veces job, and I'll be right over to tell 
of some kind is right for the job.” " 2 you how.” 


NO BIRD DOG NOW 


Now, gasoline dyes are mixed this way. A container of gasoline dye 
is weighed on a scale and the operator notes the reading at which 
he should stop addition of dye. He takes a flexible hose, which is 
connected to the suction connector of the eductor, inserts the free 
end of the hose into the powdered dye, opens the eductor vaive, 
and draws the proper amount into the eductor where it mixes and 
blends with the gasoline which is used as the eductor pressure 
fluid. No bird dog now, Barney is consulted on every production 
problem — bowls with Simpkins every Thursday night. 


MORAL 


Get acquainted with 
all types of SK Jet 
Apparatus. Send for 


a copy of Condensed 
Bulletin J-1. 

Make use of a 
qualified specialist, 
your nearest SK 


Sales Engineer 


@* Schule and Koering 


COMPANY 
MANUFACTURING ENGINEERS 


2247 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


4 
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Norton ALUNDUM (fused alumina) catalyst carriers are filling applications, Catalyucally, they are crystalline in 
characterized by « xcellent mechanical, thermal and chem- nature and are produc ed in two surhice area type s: low 
ical stability. They have high resistance to abrasion and and intermediate, Intermediate surface area carriers are 


erosion. and their low density 1s useful for pac king and subdivided into types A, B,C, with varying characteristics. 


TYPICAL CHEMICAL ANALYSES (%'s) PHYSICAL PROPERTIES 


« Water Bulk Vol. Bulk Crystal Surface 

> y 

Ace Porosity Absorption Density Density Structure Area 
Low Surface 40.50% 20-25% 1.90-2.10 65-80 Ibs/ft* Alpha Less than 

Al,O; 89.4-76.6 77.0 Area er/cc Alumina lm?/gram 


Aipha, 


SiO; 9.3-16.8 21.2 intermediate 1.65-1.70 58 Ibs/ft* Gamma  60-70m*/gram 
pure e Area 50-55% 28.30% er/ce (app) Alumina 
FeO, 05-13 0.2 


0.1-0.6 Quartz, 
04 ipha, 
Type B 50-55% 28-30% 1.65-1.70 60 Ibs/ft* Kappa, 
CaO 0.1 -0.8 ar/ce (app) Deita 20.30m'/gram 
Alumina- 
Na,0 0.3-0.4 0.5 Quarts 


K,0 0.1 1.0 0.2 Alpha 


Type C 50.55% 28.30% 1.65-1.70 62 Ibs/ft® Alumina 5-10m*/gram 
ar/cc (app) and 
TiO; 0.2-2.5 0.5 Mullite 


Shapes and Sizes catalytic reforming, dehydrogenation 
lehydration, sulfuric acid manulacture 4 ; Kyanite 
li { nitric acid manufacture, ce ants Supports 
ciam.: (lntermeciate urlace area) 4 oye. 


we 


mgs carriers) : “ 
For Active Catalysts 


14” O.D In addition to the carriers described 
} . 
here, Norton produces « italyst supports r 
Typical Applications flor use im lined bed convertor where itis 
Low Surface Area Carriers phithalie necessary to suspend active stalysts ata I 
} 
anhy Iricle male anhyvarice ethylene viven level Mau le ol ru ea, 
oxide, protective atmospheres, synthets chemically inert Kyanite material, these 
gas generation, grates or su pending bed upport have great resistance to bre ik 4 
Kyanite 
for active catalysts down and have no chem illy reactive ky y ‘ 
,upports 
Intermediate Surfac {rea Carriers eflect orn thre proce my 


Get More Facts 


“i how ALUNDUM catalyst carners and 


galaking K yanute supports Can muprove and econ- 
Call 


omize your proce ing in your 


better products. . . Norton Kefractors huyineer or write, 


WNORTONY 


CAMPANY 


your products better Worcester 6, Ma Canadian KRepresen 


tative: A. Green Fire Brick Co., Lid., 


loronto 5. Ontario 


| 
mentioning yout requirements, 
to make NORTON 265 New Bond 
Engineered... R .--Prescribed | 
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FIREPROOF AND 
EXPLOSION. 
PpRoofi Leakage 
of vapor or liquid 
to atmosphere or 
leakage from out 
side into pump is 
impossible Not 
only is plant and 
personne! protect 
ed but loss of val 
vable pumpage is 
prevented. Type 
KC High Pressure 
Single Stage 
Stuffingboaless 
Pump illustrated. 


HANDLE 
HIGH 


NO STUFFING BOX! 
NO PACKING! 


Bingham Stuffingboxless Pumps are success- 
fully handling liquids having high vapor 
pressure, requiring high suction pressure 
and, frequently, abnormally low pumping 
temperature (—300 F). Standard models 
handle suction pressures up to 2,000 psi 
(higher pressures available). Pumping tem- 
peratures to 850° F and higher also can be 
handled. These conditions present no difh- 
culty for Bingham Stuffingboxless Pumps, 
but they are difficult and sometimes impos- 
sible to meet with conventional pumps due 
to limitations imposed by the stuffing box. 


Because there is no stuffing box, Bingham 
Stuffingboxless Pumps eliminate all the 
disadvantages of conventional pumps op- 
erating with stuffing boxes equipped with 
packing or mechanical seals. 


Bingham Stuffingboxless Pumps are in 
service today all over the world, with dis- 
tinguished records in reliability, continuity 
of service, and low maintenance. Write to 
your nearest Bingham office for Bulletin 
107 or for additional information. 


*And other volatile liquids. 


Type HPD 
Double 
Volute 


Hi Press 

pump tor 

eatremely 
high 

pressure 


service 


The Bingham 


Multi Stage 


Double Case 


TYPICAL BINGHAM “DOUBLE VOLUTE” 


Bingham 
Type VS 
Single Stage 
Wet Pit 
Pump for 


high 
capacity, 


Bingham Type CP 
Double Volute’ Multi 
Stage, Double Case pump 
for hot or cold service 


A Bingham Type CKA 
Double Volute’ Single 


Bingham Type CAD 
Double Volute 
Single- Stage Process 
for coke laden pumpage. Pump. Pump. 


Bingham Type CJ 
Double Volute 


medium 


head Stage Koke Krusher Two-Stage Process 
service 
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LIGHT 
UCTION PRESSURES 


Stuffi 
on Wyee 


One of several Stuffi 
Polymer Corp,, Sarnia, 


E. |, duPont de Nemours & Co 


a 
@ major 


Unattended booster station on 
products 


British American Oi) Co., Ltd Polymer Corporation 


Carbide & Carbon Chemical Co 
Canadian Investors, Ltd, 
Cities Service Company 

Creole Pipe Line Company 


ESSO Standard Oi! Co. 
Great Lakes Pipe Line Co. 
O11 Corp 

imperial Oil Company Ltd. 


Phillips Petroleum Co. 
Stanolind Oi) & Gas Co 
Sinclair O11 Company 
Sohio Petroleum Co 


Standard Company of indiana 
Tennessee Gas & Transmission Co 
Tide Water Associated 01! Co 
Texas Company 

Warren Petroleum Co 


SALES AND SERVICE OFFICES 
LOSTON, MASS 
CHICAGO, 
AND 


NEW YORK CITY. NLY 
PHILADELPHIA, PA 
HIO PITTSBURGH, PA 
SAN FRANCISCO, CALIF 
DENVER, COLO SEATTLE, WASH 
TON. TEXAS ST. MO 
BINGHAM PUMP COMPANY KANSAS CITY, MO sT 
ANGELE CALIF 
General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon 
Factories: Portland, Ore. 


DALLAS, TEXAS 
SINCE 1921 si 


PAUL 


TULSA, ORLA 
NEW ORLEANS. LA TORONTO, ONT 


VANCOUVER, CAN 


Mitt 


CAN 
Vancouver, 8B. C., Canada 


PUMPS FOR PETROCHEMICAL SERVICE 


Pump for 


Bingham 
Type KT 
Stuffing 


Bingham 
Type VCP 
Vertical 
Pump for 


ow MPSH 
Bingham Type CD 


Bingham Type CM Bingham Type MSB 
Double Volute 


Bingham Type HSB 
Horizontally Split 


hig! vchon conditions 
vertically split Case Double Volute i re featuring 
Double Suction case two-stage Multi Stage Pump ouble Suction Pump i or bottom 
vertically-split case pump for e hot or dismantling 
pump for hotservice hot service 
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psre 


serving a 


6 cv. yd. container with cool- 
ing fins for handling a high 


temperature product. 


Here are a few of the hundreds of Detachable Con- 
tainers we have built to solve handling problems of 
every description. A few others not shown include 
those with compartments . . . with insert contain- 
ers... fully-insulated . . . lined with lead .. . 
lined with fire brick . . . with windows and doors 


This 3 eu. yd. Container has skids 
for fork lift truck transfer. 


(lo obtain more data on advertised products see page 140) 


10 cv. yd. Container widely used 
for refuse and combustible wastes. 


. with casters . . . flat bottoms and open at one 
end... with teeth . . . with shelves for tools and 
supplies—and we could describe hundreds more, 
all served by one Dempster-Dumpster and only one 


man, the driver. 


Flanged wheel equipped containers 
for remote loading. 


DEMPSTER 
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4 manufacturers to 
$82,000.00 annually 


handling waste materials! 


These four industrial plants expect to save, in 
labor costs alone, during the first five years 
service of the Dempster-Dumpster System— 


A PLASTICS PLANT: $26,958.00 savings on 
an investment of $9,523.50 in Dempster- 
Dumpster equipment. Savings alone pay 
for equipment in two years, 

A CHEMICAL PLANT: $204,076.75 savings 
on an investment of $40,968.00 in this 
equipment... 
in one year. 

AN AUTOMOTIVE PLANT: $135,000.00 
savings on an investment of $19,272.00... 
savings pay for equipment in 9 months. 

A PAPER AND PULP MILL; $43,104.00 savy- 
ings on an investment of $10,750.00... 
savings pay for equipment in 1!4 years. 


savings pay for equipment 


600 Gal. stainciad tank with brine 
cooling channels. 


BROTHERS 
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A Container available up to 10 cu. 
yds. with or without lids for many 


Those are typical examples. Visualize a Demp- 
ster-Dumpster, operated by only one man, the 
driver, serving scores of big steel containers, 
one after another, in your plant. Containers of 
many designs and types, handling waste or 
salvable materials, raw or finished products, 
fluids including acids, combustibles, dusty ma- 
terials—anything that can be handled in up to 
21 cu. yd. detachable Dempster-Dumpster 
Containers... payloads up to 19 tons. Savings 
are tremendous! Take advantage of our free 
engineering service, which determines by fact- 
finding survey the cost cutting possibilities of 
this system in your plant. Dempster Brothers, 
Inc. 


packaged products. 


566 Dempster Building, Knoxville 17, Tenn. 


(lo obtain more data on advertised produ is 4 fy e 140) 
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an Carbon steel tubes were previously smooth, dense surface repels filth resistance and strength that make 
used in this copper solution cooler, and contamination. In heat ex Stainless Steel so popular in modern 
but they built up slime and scale changers, this results in lower fuel refineries. But be sure of service 
7 rapidly. ‘This reduced the heat trans costs and maintenance costs. As a tested quality; specify USS Stain 
Li fer coeflicient, and made it necessary bonus, you have the great corrosion less Steel. 


to clean tubes frequently 


. So the tubes were replaced with UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
: type 504 Stainless Steel. Cleaning COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
has been practically eliminated. The TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 

tubes are expected to last indefinite UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


has reduced the output feed stock 


USS STAINLESS STEEL 


that is sometimes overlooked: the 


SHEETS + STRIP + PLATES PIPE + TUBES + WIRE 


BARS + BILLETS 


SPECIAL SECTIONS 


| I li heat t f 
ess siime.o.ee more ea ransrer 
| with Stainless Steel tubes 
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and catalyst support 


© ©° 


As a heat transfer and catalyst support 
medium in various refinery operations, 
“U.S.” Ceramic Balls are proving unusu- 
ally effective. They are being widely used 
in the field of pyrolysis and in catalytic 
reforming installations. 


“U.S.” Ceramic Balls possess heat-shock 
resistance, great crushing strength, super- 
ior thermal conductivity and high specific 
heat. The material is thoroughly vitrified, 
inert and is particularly recommended for 
its proven resistance to erosion and abra- 
sion. 


The smooth surface and spherical shape of 
“U.S.” Ceramic Balls have proven more 
efficient than irregularly sized and shaped 
heat transfer elements. A special body 
(“CERATHERM.550”) is available where 
exceptional thermal-shock and _ heat-resist- 
ance characteristics are required. 


All sizes are available from 1/4” O.D. to 


O.D. 

CHEMICAL 

7 CERAMICS 

DIVISION 


60 East 42nd St. 20 Nerth Walker Dr. ' C) 
New York Chicoge © © 


4101 Sen Jacinto St. @) 
Houston 


956 
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flow control its best 


with trouble free, economical ROCKWELL-Nordstrom VALVES 


For any petroleum processing Operation from tank turn operation. Because metal-to-metal friction is ‘ 
farm manifolds like the one shown above to every eliminated by lubrication, costly maintenance and ‘ 
processing-refining operation, Rockwell-Nordstrom down time are prevented 

valves assure safe, economical, dependable opera tockwell-Nordstrom, the original lubricated plug 

tion. The key to Rockwell-Nordstrom’s forty years valve, is available in semi-steel, steel, stainless 

of leadership throughout the petroleum industry 1s ind corrosion resisting metals in sizes up to 30" x 56 
pressurized lubrication. ‘The unique Sealdport* sys for every petroleum processing requirement. For 

tem of grooves on the t ipered plug and body carry more data, contact any leading distributor or write 
pressurized lubricant that assures truly leakproof Rockwell Manufacturing Company, Pittsburgh # 

sealing and positive shut-off on lightest hydrocarbon Pennsylvania. 


gases or heavy crudes. Pressurized lubricant also 


hydraulically seats the plug for instant, quarter Canadian Valve Licensee: Peacock Brothers Limited 


*Registered Trade Mark, Rockwell Manufacturing Company 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 


40" Year 
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A GOOD DOSE OF 
INSPIRATION NEVER HURT 
A CONSTRUCTION PROJECT 


| The quality of inspiration is of vital impor- 
7 tance to the builder. Here at PROCON our 
, men are well imbued with it. But, to this 
9, creative sense, we add those essential quali- 
: ties of broad experience and sound technical 
t knowledge so necessary for the satisfactory 
; completion of any project, on time, and to 
J every specification. 


It is this combination of skills that makes 
us confident PROCON can provide to the 
fullest measure, reliable, efficient service in 


the planning, engineering and construction 


of your refinery, petrochemical or chemical 
plant. We are proving this, the world 
around, day after day. 


PROCON 


1111 MT PROSPECT ROAD OES PLAINES ILLINOIS.U SA 


PROCON (Canada) LIMITED. TORONTO 18 ONTAMO ANADA 
FROCON LIMITED LONDON WwW 2 €nGLano 
PROCON INTERNATIONAL GANTIAGO OF CUBA 


WORLD.WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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PETROLEUM PROCESSING 


RELIABLE FLUID MIX 


.600 Gal. 
STARTER 


Whey 


Series A 
Side Entering 


Mixer 


Eastern's Mixers are designed to 
the needs of today’s chemical and in 
dustrial processes. Many types are avail 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
material Motors with 
ratings and enclosures are also furnished 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models 


TOP AND SIDE ENTERING 


Series A, extra heavy duty for large 
tanks, are available in side entering units 


meet 


various voltage 


June, 1956 


Fermented MIXER 


5-10 HP 


420, and 


with 
1150 


range of 


280, 


only within a 
standard speeds of 


R.P.M 


Series C, for average tank capacities, are 
available in sizes of “% to 10 HP. at 
these standard speeds: 1725 R.P.M. (up 
to § H.P.); 1140 R.P.M. (up to 10 H-P.); 
420 R.P.M. (up to 744 H.P.); 280 R.P.M 
(up to 5 H.P.). Available in both hori 
zontal and vertical models 


Eastern's Top and Bottom Entering Tur 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation 


Models are available in sizes from “% to 
40 H.P. Standard speeds are 56, 68, 84, 
100, 125, 155 R.P.M 


(lo obtain more data on advertised products see 


ING PROCESSING 


Series C 
Top Entering 
Mixer 


For 3 bulletins 
covering Eastern 
Mixers, request 
Cataloe Series 29 


INDUSTRIES, INC. 
Mixer Division 
Regent St., 
Norwalk, Conn. 
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Lower investment in Recycle Equipment 


with Multiple Stage Cascade Reactor 


With more and more refiners expand 
ing their alkylation capacity, atten 
tiont focussed again on theequipment 
and isobutane efficiency of 


economy 
M. W 
compared with earlier jet -Lype 


Kellogg's cascade reactor as 
ayvaetem 

In a 2,500 BPD alkylation plant, 
for example, Kellogg's five-stage de- 
sign reduces the number of reactors 
required frem four to one! Instead of 
the approximate 12,800 BPD of iso- 
the four 
individual reactors, Kellogg’s single 


1,500 BPD 


butane reeycle needed for 


reactor requires only 
recycle! 


In addition, the isobutane tower is 


reduced from 13!4 to 7 feet in diam- 
eter. Exchangers, condensers, reboil- 
ers, pumps, piping, and other auxil- 
lary equipment 


And 


pressor replaces three reciprocating 


are proportionately 
smaller. one centrifugal com- 
machines, 

M. W. Kellogg welcomes the op 
portunity to you the 
improvements it is continuously mak 


discuss with 
ing in its alkylation techniques. 
Recent examples are a cascade reactor 
with seven reaction zones, and the new 
bauxite process 
with 


developed jointly 
D-X Sunray Oil Company 
which reduces corrosion and fouling 
of fractionating units. 


Refinery Process Division 
THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N.Y. 


lian Kellogg Company Limited 


Toronto 


Ke Hogg International ¢ orporation, Londor 


SUBSIDIARIES OF PULLMAN INCORPORATED 


(lo obtain more data on advertised products see page 140) 
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" Control panel for units shown in the other 

photograpt with instruments lentified by 


This compressor valve works with no impact 
for longer life, best efficiency 


The Feather’ Valve the imple quictest Compressor valve 
ever developed Flexible strips of stark teel open and close the valve port 


with a gentle rolling contact. There is no destructive impact even when the 


valve i Operating as fast as forty times a econd 
This lack of impact assures long life and neglhigibl 
itself is all but indestructible. Absence of buffer plate 


give it extreme simplicity 


maintenance. The valve 


and cushioning device 


Ihe Feather Valve ts quiet and reliable be its lightness and tight 


contact seating. Valve action is very virtually no lip or back 


flow. As a result, you get minimum ' and use minimum powel 


lo get the utmost in performance be sure you pecily Worthington when you 


buy your next compressor Worthington ¢ orporation Harrison, N. J 


WORTHINGTON 
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You get permanent alignment with 
these balanced opposed compressors 


Here’s the big difference in opposed compressor design—a Worthington exclu 
— «TIE BARS sive that gives you permanent frame alignment for longer wearing parts life, 


less mamtenance 


Locked in place over each main bearing ts a heavy steel tie bar. This makes the 
frame strongest at the point of greatest loading, assuring years otf heavy duty 
continuous Operation When necessary, the tle bars are casy to remove for in- 
Spec thon or maimtenance 

Other advantages. | hie Worthington balanced opposed design is more com- 
pact, cutting the amount of foundation and tloor space needed and saving instal 


lation time and expense It's highly suited to large horsepower multi-service of 
multi-stage applications | p to four ¢ ylinder pairs can be arranged on one trame 
For more information, see your nearest Worthington District Othce or write to 
Section K63, Worthington Corporation, Harrison, N J. 


over cach main bearin 


It 


Your Industrial Supply 


Distributor will gladly help 
you select the right Ashcroft 
Duragauges for your partic 


ular need You can alway 


depend on him for prompt 


service 


in the 
ASHCROFT 
DURAGAUGE 
outperform all 


other types? 


ROTARY GEARED MOTION, the most 
efficient and perfect method of transmitting 
mechanical motion ever developed. Because rotation 


is around a fixed center, pointer position 1 alwa\ 


positive No othe type of movement can evet 


achieve this result 


Coupled to the movement is a one-piece 


connecting link that guarantees correct calibration 
and prevents slippage or parting under tension 
Accurate recalibration is easy from front or rear 


of the movement. Universal adjustability permits 


the use of untforml raduated dials, thereby 


facilitating maintenance 


The Asheroft Duragauge is available with 


all-stainle teel movement or stainle teel with 
nylon bearings and pinion geal There are case 
designs and materials, Bourdon tube material 

pre ire ranges and dial sizes to meet your service a 
conditions exactl mave time, trouble and mone 

specif the pre itt uupe of hi hest u tained 

accuracy and durability Ashcroft Duragauyge 


In Canada: Manning, Maxwell & Moore of Canada. Ltd.. Galt. Ontario 


A product of MANNING, MAXWELL & MOORE, INC. Connmecticur 


MAKERS OF AMERICAN’ INDUSTRIA 
INDUSTRIAL ELECTRONIC INSTRUMENTS 


RELIEF VALVES, Tulsa, Okla 


SHAW BOX AND LOAD LIFTER 


Muskego Mich 


Perrot PRrROcRSSING, June, 1956 


CONTROL PRODUCTS, Danbury & Stratford, Cann. and I 


a” 


INSTRUMENTS, CONSOLIDATED SAFETY AND RELIEF VALVES, ‘AMERICAN MICROSEN 


rd. Co HANCOCK VALVES, Wotertow hus CONSOLIDATED SAFETY 


nglewood, Calif 


BUDGIT AND (OAD FTE® HOISTS AND OTHER LIFTING SPECIALTIES 


(lo obtain more data on advertised product ‘ page 140) 4] 
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PENEX offers these advantages: 


. Provides a high octane product with high volatility. 


. Upgrades natural gasoline and light refinery products. 


3. Affords mild, continuous operation—maximum simplicity. 
. Clean reaction—insignificant loss to by-products. 


. Economy, both in original investment and day-to-day 


operation. 
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PENEX is an entirely new refining process 


which enables the refiner and natural gasoline 


manufacturer, for the first time, economically to 


upgrade his pentane and hexane fractions. It is a simple, 


continuous process that does not require regeneration, 


and utilizes a fixed-bed platinum-containing catalyst. 


PENEX converts the low octane 
straight chain pentanes and hexanes 
into the much higher octane iso-com- 
pounds, accomplishing this through 
a clean reaction with little or no loss 
to by-products. Unconverted portions 
of the feed stock are separated and 
recycled to provide the ultimate in 
octane improvement. This new pro- 
cess employs mild operating condi- 
tions, and the non-corrosive nature 
of the catalyst assures easy and long- 
sustained operation. 


TRADEMARK 


PENEX is available NOW! 


PENEX is an important advance- 
ment in petroleum refining technol- 
ogy. It is ready to be put to work 
now. All refiners, everywhere, should 
investigate this new process fully either 
for early application or for considera- 
tion as part of their future planning. 


UNIVERSAL OIL PRODUCTS ComPAnY 


® 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U. S. A. 


Forty Years Of Leadership In Petroleum Refining Technology 
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What's the effect of 
in gas-liquid and liquid-liquid systems? 


Do you think good mixing might make 


“i a big difference in the way a gas-liquid 
a or liquid-liquid reaction behaves? 
‘ We can help you find out, for sure. 


You probably want to know whether 


there's a simple way to discover the 

just-right balance of fluid flow and tur- 
a bulence for greatest possible contact- 
a ing ethciency. (There is.) 

You're almost certainly interested in 
the relative efficiencies of small and 
large mixing impellers, under varying 
conditions of impeller speed and posi- 
tion, (We can pin them down for you, 


quickly.) 


send for these helpful bulletins: 


[] 8-102 Top or bottom en 
tering, turbine, paddle, and 25 HP 
propeller types | to 500 HP 0 B-112 


[ } 8-103 Top entering; pro 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 


8-104 Side entering: 1 to 


Laboratory and 
small- batch production types 


mixing 


How to save research time 
If your work involves gas-liquid con- 
tacting, you can save time by letting us 
figure out for you the most effective 
sparge ring diameter, and placement of 
holes, for a given horsepower level 
and gas flow combination. 

On any fluid mixing operation, con- 
sider the time you'll save by making 
your pilot runs with calibrated mixing 
impellers that let you calculate power 
directly from simple speed measure- 
ments. (You can get these impellers 
from us; or have us do the calculating 
for you.) 


Mixers-— 


. MIXCO fluid mixing specialists 


8-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mixing 


BUBBLE RESEARCH AT MIXCO uses specialized 
tools to look into the mechanisms of gas-liquid 
and liquid-liquid reactions, bubble formation and 
contact patterns. This work can help you get top 
results in extraction and diffusion processing. 


HIGH-RATE GAS-LIQUID contacting operation « 


And when you're ready to put the 
unit on stream, get the advantage of 
mixer selection from an almost un- 
limited range of power and speed com- 
binations—with results accurately pre- 
dicted and unconditionally guaranteed. 

Doesn't this sound like the practical 
way to put fluid mixing to work for 
more profitable processing? Thou- 
sands of process engineers have found 
it so. For quick, competent help, phone 
your LIGHTNIN Mixer 


(listed in Refinery Catalog). Or write 


representative 


us direct. 


performed economically by twelve 200-HP turbine- 
type LIGHTNIN Mixers with multiple impellers 


peller types ‘4 to 3 HP 
8-108 Portable: Ye to 3 HP 


8-110 
showing all types 


[_] 8-107 Data sheet for fig- 


uring mixer requirements 


Condensed catalog 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131-f Mt. Read Bivd., Rochester 11, N.Y. 
In Canada; Greey Mixing Equipment, Ltd., Toronto 10, Ont. 
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Processing 
une 1956 
What Are Your Maintenance 


and Construction Problems? 
Let PETROLEUM PROCESSING help you solve them 


PETROLEUM PROCESSING has set up a new “Maintenance and Construction Panel.” 


It is made up of 12 experienced industry men who will serve as consultants to our editorial 
staff. These 12 men hold top technical and management positions. They represent all types of 
petroleum processing operations refining, petrochemicals, gas liquids recovery. Among 


them, they have nearly 350 years of industry experience 


Here's what they'll do for you. Each month—not just now and then—you'll get in your copy of 
PETROLEUM PROCESSING 
@ An original article on an important phase of maintenance or construction, written for 
you by one of our M&C Panel members. 
e@ Answers to your individual maintenance or construction problems—answers furnished by 
these same M&C Panel members 


The first article appears in this issue “Where Your Maintenance Dollars Go.” by C. C. Carmine, 
Supervisor of Maintenance and Construction for Tide Water Associated Oil Co., Associated, 
Calif. You'll find it on pg 48. Be sure to read it and get some good hints on how to use your 


accounting department to improve your Maintenance and Construction 


We would like you to meet the M&C Panel members—on the next two pages 


Let the M&C Panel Answer Your Questions 


The 12 members of our new M&C Panel have agreed to give answers and opinions on 
maintenance and construction questions sent to PETROLEUM PROCESSING 

Please make your questions specific on some phase of maintenance and construction. In 
clude a sketch or drawing if it will help. Send as many questions as you wish—but please 


limit each question to a single subject. Address them to 


Maintenance and Construction Editor 
PETROLEUM PROCESSING 

330 West 42nd Street 

New York 36, New York 


Questions will be sent to the Panel members without identifying the questioner. But please 
be sure to include your name and address so that we can send the answers directly to you 

Ihe best questions and answers will be published each month in a new M&C Problem 
Corner—so please tell us if you wish to be kept anonymous in the event one of your question: 

with M&C Panel answer —is selected for publication 

Our panel members are busy men. We can't guarantee an answer for every question 


but we'll try to answer as many questions as we can 
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Refining—East Coast 


FRANK O. PIERSON, Chief Manu- 
facturing Industrial Engineer, The At- 
lantic Refining Co., Philadelphia, Pa. 
was born in 1903 at Cromwell, Conn 
He received a B.S. degree from the 
Massachusetts Institute of Technology 
in 1929. specializing in’ Engineering 
Administration and Industrial En 
gineering. His experience includes po 
sitions with Kenneth A. MelIntyre 
Assoc., E. |. du Pont, Standard Gas 
Equipment Corp., Hyatt Bearings Div 
of General Motors Corp., Continental 
Paper & Bag. Co., and his present po 
sition with Atlantic. Mr. Pierson is 
an active member of the Industrial 
Engineering Group of the American 
Management Association and is a spe- 
cial lecturer at Rutgers University at 
New Brunswick, New Jersey 


Southwest 


LOREN L. CROWL, District Super- 
intendent, The Chicago Corp., Carth- 
age, Texas was born in 1916 at Jen 
nings, La. He received a B.S. in Chem- 
ical Engineering from Southwestern 


Gasoline 


Louisiana Institute in 1938, and in 
1942-443 he attended the School of 
Mineralogy, University of Chicago 
During 1942-46 he was Weather Offi 
cer in the U.S. Air Force. In the 
period 1938-42, Mr. Crowl was at the 
Villa Platte, La. natural gasoline plant 
of Continental Oil Co. as Plant Chem 
ist. He jomed the Chicago Corp. in 
1946 and was the Plant Chemist at 
Carthage until 1947, when he was 
promoted to Plant Foreman. In 1949 
he became Plant Superintendent, and 
in 1955 he received his present po- 
sition 


46 


Refining—Southwest 


CLAUDE H. TROTTER, FEngineer- 
in-Charge of the Maintenance, Meth- 
ods and Equipment Section of the Re- 
fining Dept., Phillips Petroleum Co., 
Bartlesville, Okla. was born in 1915 
He received his B.S. degree in Civil 
Engineering from the University of 
Kansas in 1937. He spent some time 
working in engineering and construc- 
tion for the Kansas State Highway 
Commission and the A T & S F Rail- 
road prior to joining Phillips in 1938 


Previous experience with Phillips in- 


cludes several positions in construc- 
tion and maintenance at the Kansas 
City, Kan. and the Phillips, Texas re- 
fineries. His present position with Phil- 
lips is a staff function in an advisory 
and coordination capacity on main- 
tenance 


Petrochemicals—Central 


C. D. CARNES, Chief Engineer, Na- 
tional Petro-Chemical Corp., ‘Tuscola, 
Ill. was born in 1912 at North Warren, 
Pa. He graduated from the University 
of Houston in 1943 with a BS. de- 
gree in Mechanical Engineering. He 
worked for Shell Oil Co. for 16 years, 
starting in 1935, at the Houston, Texas 
Montreal and Wood River refineries, 
holding positions of Draftsman. Time- 
keeper and Clerk for maintenance, 
Zone Maintenance Engineer, Con- 
struction Engineer and Project En 
gineer. He joined National Petro 
Chemicals in 1951 as Assistant Chief 
Engineer during the building of the 
Tuscola facilities. He received his 
present position, in charge of engineer- 
ing, Maintenance and construction, in 
1955. 


Petrochemicals—Gulf Coast 


HERSCHEL V. WILKS, Manager, 
Engineering and Maintenance, Ce- 
lanese Corp. of America, Bishop, 
Texas received his education in Okla- 
homa. From 1928 to 1935 he was at 
Seminole, Okla. with the Sinclair Oil 
Co. Natural Gasoline Div. as Repair 
man, Operating Engineer, Chief Re 
pairman and Asst. Plant Supt. From 
1935-1941 he was with the Cities 
Service Oil Co. Chemical Div. at 
Seminole as Asst. Plant Supt. Mr 
Wilks then joined Spencer Chemical 
Co. in Pittsburg, Kan. as Mechanical 
Supervisor in a plant making am 
monium nitrate, nitric acid and am 
monia. In 1944 he joined Celanese, 
holding positions of Asst. Mechanical 
Supt., and Mechanical Supt., receiving 
his present position in 1954 


Re fining—Gulf Coast 


ROY W. BEST, Mechanical Superin- 
tendent, Cities Service Refining Corp., 
Lakes Charles, La. was born in 1911 
at Enid, Okla. In 1933 he received a 
B.S. degree in Mechanical Engineer 
ing from Kansas State College, then 
joined Cities Service Oil Co. He held 
positions as Laborer, Mechanics Help 
er, Operator, Engineer and Superin 
tendent at Ponca City, Bartlesville 
Chicago and Cleveland. The last-named 
job was with the Marketing Dept 
in charge of maintenance and construc- 
tion of service stations and bulk plants 
He joined the Cities Service Refining 
Corp. in 1942, at the New York office 
He helped design the Lake Charles 
refinery, and transferred there as Zone 
Engineer in 1943, receiving his pres- 
ent position in 1947. 
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GEORGE 8B. SNYDER, Superinten- 
dent of Maintenance, Union Oil Co. of 
Calif., Wilmington, Calif 
1916. He 
chanical Engineering from Stevens In 
1938, and 
Angeles 
He has held positions includ 
Sullman’s 


was born in 
received a degree in Me 
stitute of Llechnology in 
then joined Union Oil's Los 
refinery 


ing Laboratory Inspector 


Helper; Laboratory Chemist; Drafts 
man; Assistant Engineer Mainte 
nance; Maintenance Area Foreman; 


Assistant Chief Refinery Engineer; and 
in 1951 his present position, in charge 
of 75 foremen, engineers and planners 
00 Unton Ol main 
200-600 out 


super vising about 


tenance employees and 


side maintenance contractors em 
ployes used to meet peak maintenance 


demands 


E. B. ASMUS, Central Maintenance 
Engineer, Central Engineering Dept., 
Sinclair Refining Co., b. Chicago, Ind 


was born in 1917 Dorchester, Neb 


In 1940, after receiving a Petroleum 
Engineering degree (Refining Option) 
from Colorado School of Mines, he 
joined Sinclair. His positions with Sin 


clair include R&D Technician at Sin 


clair Refining Co. Development Dept 
(now Sinclar Resear h Co.), and Me 
chanical and Metals Inspector, Plant 
Engineer, Mechanical Asst. (mainte 
nance and engineering) and Resident 


Engineer at Sinclair's W 
1953 he 
Central 


assignment 1S 


yoming re 

returned to the I 
Dept. His 

coordinating 


Sinclair 


finery. In 
hicago Engrg 
present 
maintenance in the seven 
refineries 
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Deaf N aed 


J. B. ADAMS, Plant Superintendent, 


U.S. Oi & Refining Co., Tacoma 
Wash. was born in Union County 
Ark. in 1912. He received his B.S 
degree in Mechanical Engineering in 


work for Lion Oil 
Dorado Ark. immediately 
During his 
Lion Oil, he 


every 


1937, and went to 
Co 
upon graduation 
with 
tically 


refiners 


19 years 
served in prac 
department within the 
but was primarily concerned 
with construction and 
1956 he 
left Lion to accept his present position 
in a new refinery being built by ULS 
Oil & Refining. Mr. Adams is active 
Society of Mechani 
cal Engineers and is a member of the 
National Society and Arkansas Society 


Protessional Enyineers 


maintenance 


engineering work. Early in 


in the American 


VERNON J. LOYD, Supervisor of 
the Maintenance and Corrosion Group, 
Refinery Engineering Div., Socony 
Mobil Oil Co., in New York City 
was born in Excelsior Springs, Mo 
in 1914. He attended lowa State Col 
lege, earning a B.S. in Chemical En 


gineering in 193 He worked one 
year with Anaconda Lead in Indiana 
hetore omimg Socon Chi iyo 


Ind refinery where he served i Lab 


oratory Tester, Unit Fireman, Loader 
Chemist, Construction Engineer and 
in 194 Via ippointed Maintenance 


Superintendent, In 1952 he transferred 
to Soconys New York head juarter 
as Senior Engineer and was advanced 
to his pres nt position in the Re fining 
Engineering Division during February 
of 1956 


CREIGHTON C. CARMINE, Su- 


pervisor of Maintenance and Con- 
struction, Lidewater Oil Co., Associ 
ated, Calf. was born in at 


Oakland, Calif. M. Carmine received 


a B.S ot Naval Science degree 
from the U.S. Naval Academy in 
19YLR, and a M.S. degree in Mathema 


Chi 
about 14 years 
duty with the 
worked as Sales Engineer 


tical Physics trom the Univ. of 
cago in 1925. He 
in regular and 


Nav y and 


spent 


reserve 


lor Foxbo-( und Sal and Proce 
Engineer for Jackson Engrg. Corp 
During his 26 years with Associated 


Onl ¢ 
Co 


and the Tide Water Associated 
(now lidewater Oil Co.) he 
Mechanical Por 
man, Office A Field Engineer 
Mechanu 


has been Engineer 
stant 


i} Supt 


Cc. F. TENNISON, 


Maintenance 


Supt., Texas City Refining, Inc., 
lexas City, Texas was born in 190 
at Waco, lexa His first job wa 
with the now defunct La Porte Re 
fining Co. From 1928-30 he was Stull 


ireman it Stone Co (now Pur 


American Chemical Co.). He he Iped 
build the Republic Oil Refinery at 
lexas City, joing them as Fireman 
ind Suliman on various unit About 
1934 he became Foreman of Boiler 


maker Rigger Welders and Heay 
Equipment, and in 1941 became Zon 
Super or harge of maintenance 
Hk vent to New 
maintenance and construction for the 
State of New Mexico and the At 
Force In 1953 he lexus City 
Refining in his present position 


Mexico in 194 in 


jomed 
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Where Your Maintenance $ Go 


YUTTING “excess” maintenance 

A costs seems to be the first beach 
head considered by oil refinery man 
agement to control or reduce refinery 
operating costs. Though recognized 
that “all” maintenance costs cannot be 
eliminated there is a broad suspicion 
that there is some “excess” which can 
be eliminated by proper treatment 

Because maintenance costs in an 
integrated oil refinery are 15-25% of 
total Operating costs, and maintenance 
(supervisors, engineers, 
hourly employes and clerks) are 20 
50% of total refinery personnel, a 
large reduction in either of these could 
reflect well on over-all refinery ex- 
penses and profits 

Being such a large item in refinery 
operating costs, maintenance is a vul- 


personnel 


THIS MONTH'S COVER 


illustrates and emphasizes 
the role of the maintenance & 
construction man in the refinery 
or petrochemical plant. The Edi 
tors acknowledge with thanks the 
courteous Cooperation of Standard 
Oil Co. (N. J.) for supplying this 
photograph of an insulator on the 
job at the Billings, Mont., refinery 
of Carter Oil Co 


By CREIGHTON C. CARMINE, Supervisor of Maintenance 
and Construction, Tide Water Associated Oil Co., 
Avon, California 


nerable target for the “economy ax.” 
Therefore it is of paramount impor- 
tance that the maintenance department 
control its own costs, and have the 
“tools” to evaluate its own work 


Cost Control Elements 


In laying the groundwork for the 
following discussion, | wish to pay 
tribute to Mr. R. S. Stewart and Mr 
H. A. Gustafson of the Standard Oil 
Co. of Ohio, who presented a paper 
at the 14th Mid-Year Meeting of the 
American Petroleum Institute’s 
vision of Refining at Houston, Texas, 
in April, 1949. Their fine paper, en- 
titled “Control of Maintenance Costs,” 
expressed what | believe to be the 
three basic elements in the problem 

They stated, “Control is accomplish- 
ed in three distinct steps. The first 
is carefully planning the specific ob- 
jective to be accomplished. This plan- 
ning should be based on research and 
on the use of previously established 
standards. The second step is execut- 
ing the plans made. Third, the plan- 
ning and the doing are appraised peri 
odically as the work progresses. Devi- 
ations between the planned and the 


actual performance are brought to 
management's attention. Immediate 
and corrective steps can be taken.” 
The intention of this article is to 
make an assumed basis for the above 
steps, one and two, and to describe 
what—in my opinion—is desirable in 
carrying out the third step of periodic 
appraisal of the planning and doing 
as the work progresses. The views ex 
pressed do not necessarily reflect ideas 
supported by my company, and it ts 
hoped that this article will stimulate 
discussion in the controversial field 


Planning Assumptions 


Let's make the following assump 
tions on step one, the maintenance 
work planning organization and its 
procedures: 

1—There is an adequate plan 
ning staff with a primary responsi 
bility of planning and scheduling in 
dividual jobs and the over-all work 
program. In the writer's opinion, this 
is satisfied by separating the planning 
function from execution, or doing 

2—There is sufficient clerical aid 
to assist the planning staff 

3—Process unit and major equip 
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maintenance and 
repairs are planned and scheduled 
4—-There 1s a 
request 
system for all jobs to be done by main 


ment shutdowns for 
clear-cut written 


work and job authorization 
tenance personnel 
5—-Standing 


for routine maintenance (pumps, com 


written job orders 


pressors, instruments, etc.) are issued 
for an established time length 

6—There is an adequate preven 
maintenance program 
proper numbering or identification of 
individual equipment, (b) 
scheduled equipment inspections, and 
(c) keeping of individual equipment 


tive with: (a) 


pieces of 


records, giving dates, description and 
cost of each maintenance job 
7—A _ job 


heen established 


priority system has 


8—Each written job order has a 


“date wanted” space used for real- 


istic dates—not for “at once soon 


as possible,” “rush,” etc 

9—-Each written job order is for 
mally manhours pet 
craft and craft sequences 


companied by a 


estimated for 
and 1s ac 
materials required 
list with materials availability checked 
before the job starts 

10—Manhour backlogs of work 
by crafts are maintained 

11—A comprehensive 
schedule or plan is distributed daily 
in time for execution personnel to plan 
their work for the following day 


work 


12—-Progress on large jobs is re 
corded 

13—-Job completion notices are 
distributed to all includ 
ing the accounting department 


concerned, 


14—-There is an adequate number 
of work authorization centers (with 


clearly understood functions) for 


processing job orders. For instance, 


zones, areas, districts or regions for 


decentralization authorization; a cen 
tral office for large jobs or those need 
ing top management authorization 
15—There ts 
bracing a maintenance budget or fore 


cast for the 


a target system em 


whole refinery and for 


each facility or cost center 


Execution Assumptions 


Now 


adequate 


let's assume that we have an 
work 
tion organization, and a maintenance 


philosophy along the following lines 


maintenance execu 


1——There is a proper division of 
labor by crafts together with adequate 
craft supervision 

2 made for the 


coordination of 


Provision 1s 
crafts 


reo 


satisfactory 
through general supervision in 
graphical areas, or at facilities 

3——There is sufficient transporta 
tion for men and materials 
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4—-Control 
maintenance 


and reduction of 


costs may get 

help through development ot work 

design and material standards 
S—Use of 


and 


standard in 
keeping of 


written records are essential to devel 


written 
structions 


oping a satisfactory 
control 


maintenance cost 
program 


Segregation of Costs 
Having made the previous assump 


working 
come to the third step 


tions of a basis, we now 


periodic ap 
praisal of the planning and execution 
which ts the basic part of this article 

Maintenance wants 


true mainte 


nance costs (or repair costs we are 


using the term maintenance to in 
clude either or both) segregated from 
those that are not 


The 


px sible 


maintenance costs 
following 1s suggested as a 
that 


would give the desired segregation 


classification of jobs 
1—Maintenance jobs to include 

(a) Planned maintenance (ex 
cluding unit of 


shutdowns ) 


process major unit 
(b) Process unit shutdowns 
(c) Maintenance jobs author 

ized on routine standing job orders 

work 


work 


for a definite period of time (i.e 
by shift, zone or area mechanics 


on preventive maintenance and in 
spection schedules} 

(d) Emergency unplanned 
maintenance jobs 

(ce) Maintenance work done in 
connection with work charged to cap 
ital investment account 

Operating or mechanical sery 
ice jobs to include 

(a) Blinding off 


(b) Charging chemicals 


no repairs 


(c) Recovering waste oil 

(d) Transportation and truck 
ing 

(e) Conducting material and 
equipment tests 

(f) Cleaning tanks for change 
ot service 

}— Rearrangement and changes 

in construction jobs to include 

(a) Jobs done in connection 
with work charged to the capital in 
account that are not 


vestment strict 


ly maintenance, but which may be 
chargeable to operating expense (i.e 
rerouting of pipe lines, etc 

(b) Minor 
prove existing operations (1.e 
ing piping to facilitate 


moving equipment to better location 


alterations to im 
rerout 
Operations 
installing or moving office partitions) 
4—-Work charged to capital in 
vestment account 
Work for 

ments other than manufacturing (i.e 


company depart 


effective 


adequate 
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marketing, pipe line 


marine departments) 


production and 


6— Miscellaneous jobs to include 
(a) Billing of parties outside 
of the company 
(b) When expenditures are re 
coverable by insurance 
(c) When 


coverable by 


losses are not re 
insurance 
(d) For making up materials 
going into warehouse stock 
(e) For dismantlements 
(chargeable to depreciation reserve) 
Finally 


costs 


in controlling maintenance 
it seems desirable to have cost 
accounting procedures that will assist 
an operating or maintenance super 
visor by segregating controllable from 
non-controllable costs 
has little 


Iringe benefits 


The supervisor 


control over costs such as 


taxes, insurance, etc 
Costs over which the supervisor has 
some control, and which should be la 
helled “controllable 
| Indirect 
maintenance and 


include 
(supervision, 


costs,” 
shop 
supplies, utilities, 
and clerical) 
2— Direct labor 

material 

4— Transportation and trucking 
An operating or maintenance su 
pervisor responsible for service work 
performed on a facility (or group of 
facilities) would like to 
trollable service costs segregated and 
forth as to whether 
maintenance, (b) 


have con 


clearly set they 
operating 
services, or (c) 


are (a) 
or mechanical rear 


rangements or construction changes 
Coding Jobs and Accounts 


A job and accounting code system 
which is field 
and 
which gives an adequate cost break 
down for 


relatively simple for 


maintenance personnel to follow 
current 


maintenance cost 


control, appears essential 
I suggest that a job coding system 
be devised to provide job identifica 
tion in terms of the authorizing centers 
something along these lines 
1——-Set of job code numbers for 
planned maintenance jobs authorized 
through each of the maintenance 
zones or area offices 
2-Sets of 
different 


job code numbers for 
authorized 
through a central planning office, and 


types of jobs 
for which top management approval 
is needed, or where the work applies 
refinery-wide (ie jobs 


harged to 


capital investment account: major 


maintenance jobs, of process unit 


shutdowns). These might all need top 
could he 
authorized through a central planning 
Also standing 


job orders could be authorized through 


management approval, and 


office refinery-wide 


19 


& 

We 
|| 
¥ 
ue 
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toa 


baste 


set 


fore 


foul 


Pesci 


ities 
—— 


Tote! 


Refinery 


went Tore) 


quarterly 


a central planning office, and have 
separated job code numbers 

For large jobs needing top manage 
ment approval, which might be desig 
nated as controlled work orders of 
AFE's (Authority for Expenditure), 
u separate identifying number code 
could be established. Charges on indi 
vidual job orders issued with each 
controlled work order could then be 
identified with and collected against 
the controlled work order number 

Next, we need a code for each op 
erating facility to properly allocate 
maintenance charges to the facilities 
(i.e. light crude unit, thermal crack 
ing unit, electrical distribution sys 
tem, main pipe line, ete.) 

A separate code for the identifica 
tion of equipment types in each fa 
cility is needed (1.¢., buildings, pumps, 
turbines, furnaces, etc.) 

Another desirable separate oum 
ber code would allow separation of 
charges for work performed by re 
finery and outside contract personnel 

For work by refinery maintenance 
personnel, a number code is desirable 


CHECK THE BUDGET against actual maintenance costs, 
report for refinery and individual facilities 


Factiry 


tel dings 


her gee 


“amor & Overhead 


Trenepor tats on 


tel 


"ping 


Meet 


tal 


equipment 


to show direct labor done by each 
craft division, and for materials used 

Finally, to establish and maintain 
equipment records and carry out any 
kind of preventive maintenance pro 
gram, it is essential that a number 
code be developed to identify each 
individual equipment item for which 
it has been necessary to record a main 
tenance history (i.e., individual build 
ings, pumps, turbines, furnaces 


Machine Accounting 


If all or most of the above-described 
clements of a job and accounting sys 
tem were adopted, the desire for ac- 
curate and current cost returns—to 
gether with the complexity of the 
problem—would indicate the need for 
business accounting machines 


Control Reports 


At this point, let's repeat our in- 
itial assumption. We have a refinery 
maintenance organization that is plan 
ning and executing its work effectively, 


SWeetors 


Be 


Towers 4 Vessels 


Tecking 


INDIVIDUAL FACILITIES COSTS and charges for 


nit = 


pecific 


within the facility, shown monthly 


and we are operating with a mainte 
nance budget or forecast 

Now let's assume that we have de- 
vised a satisfactory job and accounting 
code system which, with business 
machines, will simplify accounting in 
the field, and permit various alloca 
tions of job and account costs in the 
accounting office 

We now examine the kind and num 
ber of control reports that will per 
mit the operating and maintenance 
supervisors to appraise perfomance 


I—Actual vs. Budget Maintenance 
Costs 


This report, illustrated in Fig. 1, 
might be issued quarterly for the 
whole refinery and each operating 
facility. It would give total dollars, 
lumping together overhead, labor, ma 
terials, transportation, and contrac 
tor’s charges——and would compare the 
actual with budgeted figures for each 
quarter and for the accumulated 
period of the year. This report is more 
or less the starting point for apprais- 
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CONTROL THE WORK ORDERS, 


indicating status, monthly 


with 


change 


ing how maintenance is doing com- 
pared to how we expected it to do 
It would 


ing budget, and show avenues needing 


point out facilities exceed 


investigation 
2—Facility Maintenance Costs 


This 
could be issued monthly to show main 
for the 
operating 


report, as shown in Fig. 2, 
refinery 
broken 
and overhead, ma 
terial, transportation and trucking, con 


Total 


be 


tenance costs whole 
and 


down 


each facility, 


into: labor 


tractors’ charges figures for 
facility 
further for each type of equipment in 
the facility heat 
exchangers Ihe accu 


the 


each would broken down 


(buildings, pumps 
etc.) 
for 


furnaces 


mulated charge to date year 


would also be shown 


3—Operating and Mechanical Serv- 
ices, Rearrangements and Changes 
in Construction, Miscellaneous 


monthly re 
port to show actual costs for both the 


This could also be a 
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ma 


monthly 


eal vered 


whole refinery and each operating fa 
and the t ol work per 

that maintenance 
Charges would be tabulated as 
the monthly Facility 
Costs report 


cility 


formed are not 


for 
Maintenance 
Usually these categories 


costs in 


are charged to operating expense, and 
are 
and 
like 


are 


Often quite substantial. Operating 


maintenance supervisors would 


bi 


har ped 


to know what, and how U they 


and to what they are 


4—Standing Job Orders 


It seems to me that 
be 
charges incurred under each standing 
Ihe 
quarterly charges and those a 
lated for to date 
against each standing job order would 
broken 
head material tr 

king, and 
Various 
ders 


shift 


a quarterly re 


port would sufficient to report 


job order report would include 


cCumu 


the year ( harges 


he down into labor and over 


insportation and 


tru ontractors charges 


oft 
mind 


type standing 


to 


job or 
work | 


routine work by 


such a 


Come 


mechanics zone 


INDIVIDUAL EQUIPMENT MAINTENANCE COSTS 1) 


hiizhting 


juartel 
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to 
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Tracom har goo 


report hi certain 


or areca mechan routine checking 


ol 


instruments and controls, revamp 


programs, motor oiling and grea 
el 


should 


crvi 
lt is’ bel 
few ofl 

ible 

alls 


ing plug cock 
ved that 
these standing 
they 


there he 
job orc 
because tend to be 

for improper charges 
hould be det 


and where possible they 


po 

atch 
inite pel 
should 
schedule 
to be 


limited to 
son 
he 
ol 


done 


supported by a written 


operations listing things 
time to do them and man 
hours needed 

With the 
job ordet 
ted a“ 


purpo 


of 


and 


thi 
then 


kind of 


tin 


numbers 
limited 
stiri 


quarterly lor fe 


hould 


port 


view be sufficient 


5— ontrolled Work Orders 


Some 
work order 
mates till others ¢ 
(Authority for 
are projects 
nt 


call thes 
all 
them 
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I he 4 


w yobs needing top man 


refiners 
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all 
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CRAFT AND VEHICLE HOURS are appraised monthly to 
aid in control of overtime 


finan 
The status 
of these work orders could be reported 
monthly, in a form such as shown in 
Fig. 3, with charges for the month 
and accumulated for the year 
Each work on the monthly 
report could include the following 
Brief description work order 
Work order number 
Date of authorization 
Lotal appropriation in dollars 
Total expenditures to date in 


ors are also interested in their 
cial and physical progress 


order 


dollars 
Percent 
to date 


physical completion 


7—-Estimated completion date 

8—Expenditures segregated be- 
tween capital and operating expense 
with each broken down into labor and 
overhead, material, transportation and 
trucking, and contractors’ charges 


6—Individual Equipment Costs 


A report of this kind depends upon 
having a code numbering system that 
will identify individual equip- 
ment item for which the accumulation 


each 


+ 


of maintenance costs is wanted. In 
a large refinery, such a system would 
probably need at least four or five 
digits. It would provide for individual 
numbering of pumps, compressors, 
turbines, heat exchangers, cranes, au- 
tomobiles, motors, tanks, furnaces, etc 

it is believed that this report, illus 
trated in Fig. 4, should be issued at 
least quarterly to highlight all 
concerned the cost maintaining 
individual equipment items, and give 
information to aid in recommending 


for 


ot 


replacements or design changes, and 
correcting faulty operation or improp- 
er maintenance 

The report would form a basis for 
keeping plant maintenance records 
which are so essential in a preventive 
maintenance program 

As a suggestion, the report would 
record quarterly any accumulated 
data on individual equipment 
along the following lines for each 
maintenance job: (a) date and brief 
description, (b) labor and overhead 
expended, (c) material charges, (d) 
transportation and trucking, and (e) 
contractors’ charges. 


costs 


PLANNED JOBS FOR ZONES are 


with a completion report added after job is 


issued job, 


done 


prior to a 


7—Craft and Vehicle 
Hourly Rates 


Hours and 


This report is primarily to inform 
refinery management and the sup 
ervisors of the maintenance and con 
struction department. It is aimed at 
appraising overtime incurred in the 
different crafts. Reporting the hourly 
direct labor rates and the hourly la- 
bor plus overhead rates for each craft 
and for the department, makes it pos 
sible to appraise the rate for cost con 
trol and estimating. 

Having such current information 
on labor and overhead rates available 
for both formal and 
makes it possible to 


field estimating 
quickly convert 
manhours needed for 
and 


a job into labor 

in dollars A 
labor and over 
quick appraisal 
of the size of any job being planned 
when there is a planning and sched 
uling system embracing manhour esti- 
mates on all jobs planned in the field 
and a dollar limit beyond which for- 
mal estimating and controlled work 
orders are required 


overhead costs 
knowledge of current 


head rates permits a 
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This report, shown in Fig. 5, would 
record the following monthly and ac 
cumulated 


information: (a) straight 


time and overtime direct labor hours 
for each craft and for the department 
(b) direct and overtime vehicle hours 
(for trucking and transportation), (c) 
hourly direct labor rates for each and 
all crafts, and (d) and 


overhead rates for each and all crafts 


hourly labor 


%—-Manhours and Vehicle Hours on 
Controlled Work Orders 
[his report is of primary interest 
to the planning and field execution 
supervisors in the maintenance 
construction department. It 


and 
could be 
issued daily or weekly, but at least 
monthly as a tabulating machine run 
off, to show direct manhours expended 
by each craft, and vehicle hours 
charged to date on each job order is 
sued against a controlled work order 


AFE, etc.) It 
the progress on 


(estimate, would show 


each of these job 
orders, and if totalled, on each entire 
controlled work order 

Comparing actual hours expended 
with those planned or estimated would 
give a quick, current appraisal on the 
status of these job orders. On larger 
jobs, charts of forecasted versus actual 
manhours could be kept for inspection 

If expended hours on a controlled 
work 
against it) appeared out of line, then 
an immediate 


made of 


order (or job orders issued 


investigation could be 


items such as job methods 


in use, material delivery delays, rea 
sonableness of the estimate, super- 
vision and workmanship quality, field 


accounting correctness, etc 
This type of report lends itself to 
appraisal of 


current actual to esti 


mated performance 
9—Process Unit Shutdowns 


Upon completion of each process 
shutdown, a desired 


breakdown for 


unit report 1s 


giving a each of its 
job orders along the following lines 
(a) direct labor manhours by crafts 
and and 
overhead, material, transportation and 


I ach 


vehicle hours, (b) labor 


trucking, contractors’ charges 


item of (b) would be in dollars 
The report would summarize hours 
dollar shut 


An additional desirable feature 


and costs for the entire 
down 
of the report would have charges for 
the different job orders segregated and 
summarized to show the cost of (a) 
prefabrication, (b) 
and (c) post shutdown work 

Such 


comparison of actual versus estimated 


actual shutdown 


a report would give a ready 


performance because the shutdown 
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would have been planned in terms of 


manhours per craft per job, and ve 


hicle hours pet job Sc gregation ot 
charges for pre-shutdown from actual 
work 
ings in pre-fabrication downtime 

Another 


(with charges segregated by 


shutdown gives an idea of sav 


feature of uch a report 
job of 
ders) 1s to allow a critical examina 
tion of pre-planning quality 
Shutdown 


with a 


planning is ostensibly 


done view of having all nec 
advance 
When, during the shutdown, additional 


work 1s 


essary work authorized in 
and 
than plan 
The maintenance department in 
particular would like to know the 


this additional work so 


authorized, manhours 


downtime will be greater 


ned 


amount of 
that future 
or include it as 


shutdowns can reduce it 
a contingency 
It is obvious that (whether you hire 
and lay off 
fixed 


men) 


men as needed, or use a 
complement of maintenance 
a large amount of unplanned 
work authorized during the shutdown 
In the 


case of intermittent hiring and laying 


greatly reduces work efficiency 


off, it means hiring on short notice 


and probably getting inexperienced 


help. For a fixed complement of main 
tenance men, it means disrupting 
other work in the refinery by pulling 
men off jobs to 


other augment the 


shutdown forces 


10—Planned Zone or Area Main- 
tenance Jobs 


A relatively large number of main 


tenance jobs will be authorized and 


planned in the zones or areas with a 
formal planning and scheduling sys 
these 


tem in operation. The costs of 


jobs are smaller than the limiting fig 
work 


orders with top management approval 


ure which requires controlled 


However, the summation of costs for 


these zone or area iobs 


sizable 


maintenance 
may be often the larger por 


tion of total maintenance cost 
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finery, is not a newcomer to PI 

rROLEUM PROCESSING readers. In 
the February 1955 issue 
192-7) he described the planning 
ictivities of Tick 


water's new maintenance and con 


Supervisor 


( pages 
and scheduling 


struction department. For infor 


mation of Mr. Carmine's back 
ground and experience, pleas 
turn back to page 47, this issue 


Accounting for Maintenance & 


Operating and maintenance super 
visors are quite concerned with costs 
on this class of job. Operating super 
would like to know the break 
down of 


visors 


costs as between (a) labor 


and overhead, (b) material, and (c) 


other charges. Maintenance super 


visors Would be particularly concerned 
with actual vs 


estimated manhours 


on each job—-for the purpose of ap 
praising planning and execution effi 
Also 


tenance department s desire to set up 


ciency there is always the main 


work standards and improve job 


methods. To do this, it is mecessary 
to plan the jobs in terms of the ek 
cratt to ck 


tail the steps required, and to com 


ments of labor involved 


pare actual with planned perform 


ance. Fig. 6 illustrates a typical pump 
overhaul in a Doctor 
It is 


Cac h of 


treating plant 
that for 
mainte 


assumed, therefore 


these zone or area 
nance jobs authorized and planned 
the accounting department has a mas 
files which has 
properly coded from the information 


on a copy of 


ter card in its heen 
each job order which it 
Also, it 
charges against each of these job or 
ders come to the accounting 
daily from the field, are 
the master 


has received is assumed that 
otlice 
recorded on 
that a 
factory method ts in operation where 
by the 


card, and Salis 


field gives accurate informa 

tion to the accounting office when 
jobs are done 

Then, after each job is completed 


operating and maintenance 
would like a 


returned to 


supel 
concerned 
of the job 
with the 


corded 


visors copy 


order them 
following information 
(shown at bottom of Fig. 6) 


on actual 


performance (a) man 
hours used by each craft and the 
vehicle hours, and (b) total cost of 


the job in dollars, broken down into 
labor and overhead, material, truck 
ing and transportation, and contrac 


tors’ charge 

It is proposed that this be done once 
a week, say at the beginning of each 
week for all zone or area maintenance 


jobs completed the previous week 
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March 1951 issue of Factory Manave 
ment and Maintenance entitled “How 
fo Build a Maintenance Program 
Now to Fit the National Emergen 
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GASOLINE YIELDS (pilot) from two-stage and 
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More Gasoline and Less Coke 


THELL Oil Co.'s new two-stage 
i) Fluid catalytic cracking process 
has passed from its baptism into suc 


cessful commercial operation at the 
Anacortes, Wash., refinery 


Commercial two-stage Fluid cracking 


confirms Shell Oils pilot plant results 


Early operation has confirmed the 
Shell had expected—higher 
gasoline and lower coke yields along 
with greater flexibility than conven- 
tional operation. The two charts above, 


benefits 


FRACTIONATOR 


| 


PRODUCTS 


FRACTIONATOR 


STRIPPER 


HOW THE TWO STAGES FIT into Shell Oil's Fluid unit at Anacortes 


Figs. 1 and 2, 
pilot plant results with this type of 
operation, 

A report on the process was made 
at the 21st Mid-Year Meeting, Amer- 
ican Petroleum Institute Division of 
Refining, in Montreal last month, in 
a paper, “Commercial Two-Stage 
Fluid Cracking—a New 
by J. D. Heldman, F 
J. A. Marshall, and ¢ 
all of Shell 

Flow through the Anacortes unit is 
shown in the schematic diagram on 
the opposite page. Virgin feed stock 
contacts fluidized catalyst in a rise! 
reactor—a vertical pipe in which the 
two materials flow concurrently up- 
ward. Total contact time is short—a 
matter of seconds. High temperatures 
undesirable coke laydown 
destroying gasoline by sec- 
ondary cracking 

All or part of the gas-oil product 
from the first stage (unconverted or 
partially converted) is then cracked 
further in a Fluid bed reactor, Wide 
operating flexibility is possible by vary- 
ing the conditions in the two zones 

The process principles involved can 
be applied to arrangements other than 


indicate some of the 


Technique,” 
Kunreiuther, 
A. Rehbein, 


reduce 
without 
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Table 1—Feed Stock and Yields 
for Commercial 2-Stage Cat- 
alytic Cracking 


(Anacortes, Wash. refinery of Shell Oil Co.) 


Type of feed stock Mixed Alberta 


Feed stock properties 


API gravity 
ASTM distillation, 
IBP SOR 
10 vol 620 
Pour point I 
Ramsbottom 


arbon residue 


Cracking yields, yo! 


Ethane and lhehter /bbL) (440) 


lene KO 


But ienes 12 
Butanes 
Debutanized gasoline 

Light gas oil 12.2 
Heavy gas il 12.4 
Coke (wt ) 
Conversion 5.4 


Table 2—Ranges of Cracking 
Conditions Studied in 2-Stage 
Pilot Plant Cracker 


birst- 
Stage 


Second- 
Stage 
Temperature, 875-1050 900-1000 
Pressure, psig 16 16 
Oil contact time 


seconds .15 10-40 
Catalyst/oil ratio 3-50 2-15 
Stave conversion ol 0.70 14-70 
Over-all 2-stage 

version. vol 


Table 3—Properties of Catalyst 
Used in 2-Stage Pilot Plant 


Cracker 
Commercial Equilibrium Synthetic Silica 
Alumina) 
Surface area, sq. m./z KY 
Pore volume, mi. 0.24 
Particle size distribution (hy 
sedimentation), wt.% 

4) microns 6 
40-50 microns 12 
$0-60 microns 19 
60-70 microns 18 
0-30 microns 15 
80-90 microns 12 
90-100 microns 9 

100 microns 

Contaminants analysis, wt.‘ 
Iron 0.12 
Vanadium 
( pper 0.0012 
Nickel 0.003 
Chromium 0.0041 
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Table 4—Properties of West 
Texas Feed Stock Used in 2-Stage 
Pilot Plant Cracker 


API gravity 
ASTM distillation, 1 

IBP 

10 vol.’ S40 

vol.‘ 660 
Pour point I 0 
Ramsbottor 
Sulfur, wt 
Kinematic viscosity at 


Anacortes 


For example a 


Shell 


ingle-stage 


those used at States 
riser re 
actor unit 


coke make 
not required. Or 


could be used to reduce 


high 
the tex hniques 


where conversion | 
ould 
be adapted to existing Fluid units by 
adding a riser reactor first stage and 
other auxiliaries 

Since 
in January, it has used a mix 
Alberta feeds. 1 
ind feed 
fable 1. Design expectations ha 


exceeded ind 


the Anacortes unit started up 
ture of 
Ypical results in yield 
ompo ion ire hown 
been operations have 


been without mechanical problems of 


any consequences 


Two-Stage Cracking & 


it Shell Oil Anacorts refinery 


Development Work 


Most of the 
was done at the manufacturing re 
search laboratory of Shell Oil at Hous 
ton, Tex 


experimental work 


Iwo cracking 
Ihe first-stage 


has an upflow riser reactor 


pilot ale catalyt 


units were used unit 
a Stripper 
revenerator 
ator Second -stage cracking of pas 
oul from thi first 
dense bed 


and product fraction 


Stave was in two 
On 


other Wit a 


units 
Ihe 
dispersed-phase 


pilot operated 
ontinuously 
modification of the 
using the 
per vessel as a bed rr 

Cracking conditions i 
most of the 
lable 2 

Most of the 
illel catalyst 
italyst to 


cracking pilot plant trip 


dens« 


vestigated in 


work ure hown in 


fests 
flow (freshly regenerated 
king Stages), but 


were with par 


both ra 


cries flow was used in other experi 


ments with partially spent first-stage 
italyst used in the second stage 
Results given here, except wher 
otherwise tated were with West 
lexas flashed distillate and equilil 
rium miucrospheroidal italyst from 


Shell's 
other 


tested 


Houston 
atalysts 


refinery However 


and feed stocks wer 


q 
wt O.R3 " 
TWO-STAGE FLUID CRACKING 


@ Two-Stage Cracking 


( rude source 
heed properties 
API gravity 
Sulfur, wt.% 
Kamsbottom carbon residue, 
Precision distillation, vol.% 
IBP to 450°F 
to 


racking temperatures, | 
atalytic cracking yields, vol 


bihane and lighter (SCF /bbl) 
Propylene 


Propane 

Kutylenes 

Isobutane 

n Butane 

Amylenes 

lsopentane 

n-Pentane 

Depentanized gasoline (113° F.450°) 
Light gas oil (450° 615° RP) 

Heavy gas oil (615°R 4+) 

Carbon 

onversion 

Total yield of 10 Ib RVP gasoline 


lotal 


feed 


fresh feed 16 


Table 5—Comparison of Single-Stage and 2 Stage Catalytic Cracking of Various Feed Stocks 


West 


9.] 


62 


Single -Stage 


Single- Total Gas Iwo- 
Pass Recycle’ Stage 


900 900 1000-900 
(190) (190) (300) 
16 | 
4.2 
10.9 
94 
1.5 
6.6 
69 
0 0 0.4 
47 « 
23.5 19.3 16 
18.0 14.7 11.2 
($,2) ($5.2) ($.2) 
66.0 
$9 5 4 


Based on polymerization of propylene and butylenes, and blending butane to 10 Ib. RVP 


Redwater Los Angeles Basin 
23.0 
0.70 1.24 
1.0 
y 
90 7 


Single- Iwo- Single- Two- 
Stage Stage Stage Stage 
900 1000-900 1000-950 


(19%) (230) (414) (290) 
49 7.5 6.4 7.8 
ig 

+9 16 
1.1 1.1 
4.9 16 64 
44 74 2 § 
0.4 0.3 04 0.1 

43.5 41.9 28.8 

17.9 13.2 224 19.4 
12.8 11.8 

(B.S) (RS) (6.5) (6.5) 

61.6 +0 58.‘ ORR 

67.7 64.8 


Superiority of the upflow riser-re 
actor pilot plant (over conventional 
fuid-bed cracking) is shown in Figs 
and 2 

Increased temperature decreases 
coke without affecting gasoline yield 
in riser cracking, but decreases gaso 
line in dense-bed processing 

Ihe riser technique is superior be 
cause: 1) concurrent flow of catalyst 
and oi vapor gives uniform residense 
time and reduced dilution of feed by 
cracked products, 2) better contacting 
efliciency between catalyst and oil 
and 3) higher average catalyst activ 
ity. These factors allow high conver 
sion operation for low coke and higher 
gasoline yields with litthe destruction 
of cracked products 

Also, overall severities for 70% 
conversions are lower in two-stage 
cracking. This results from processing 
the more refractory first-stage gas oil 
in the absence of the diluent gas and 
gasoline made up to the first-stage 
conversion level 

femperatures——From various possi 
bilities, higher riser (first-stage) and 
lower second-stage temperatures were 
chosen. Commercially, this is done by 
series catalyst flow from the first to 
the second stage 

Series flow pilot plant tests showed 
no effect on second Stage product dis 


tribution from the low coke level de- 
posited on the catalyst in the first 


Stage 

birst-stage conversion Pilot plant 
studies showed that optimum first 
stage conversion depended mainly on 
feed stock quality and to a lesser de- 
gree on total conversion and tempera- 
ture sequence 

Overall yield of catalytically cracked 
gasoline peaks sharply at a particular 
first-stage conversion for any given 
feed and coke made 

Operating the first stage at conver 
sions differing somewhat from opti 
mum does not cause significant eco 
nomic penalties 

Comparisons of some of the feed 
stocks investigated are shown in 
lable 5. With West Texas feed, two 
stage cracking allows the highest con 
version at constant carbon* yield 
Conventional recycle operation yields 
are between single-stage and two 
stage cracking. The other feeds shown 
give similar results 

Less dry gas is produced in riser 
cracking than in dense-bed cracking 


*In this article, carbon yield is reported for 
pilot plant experiments, and coke yield, in 
cluding hydrogen associated with the car 
bon, is reported for commercial plant results 


at constant temperature and conver 
sion, but gas production increases for 
both type of cracking as temperature 
is raised. This explains the increased 
gas make for two-stage cracking of 
West Texas and Redwater (compared 
to single-stage cracking at 900° F) and 
decreased gas make for Los Angeles 
Basin (compared to single-stage crack 
ing at 1000") 

Gasoline compositions (lable 6) are 
the main difference in product quality 
between two-stage and  dense-bed 
cracking. Gas oil properties, compared 
at constant conversion, are about the 
same 

Leaded Research octanes (+ 3cc 
fEL, 10 Ib. RVP) for single-pass, re 
cycle, and two-stage are about the 
same at 100-100.5 octane 

Iwo-stage gasoline appears to have 
less aromatics than conventional 
dense-bed gasoline Howeve! most 
of the difference actually comes from 
increased olefin in the product (not 
decreased aromatics)——because much 
of the gasoline is made in the first 
stage where olefin saturation and re 
cracking are avoided 

Somewhat higher sulfur in two-stage 
vasoline is because recracking is 
avoided, but this is not a serious prob 
lem with most U.S. crudes 

First-stage gasoline is high in ole 
Jum 1956 
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Two-Stage Cracking @ 


Table 6—Comparison of Product Properties from 2-Stage and Table 7—2-Stage Yields from 
Conventional Catalytic Cracking Cracking Total First-Stage Gas 


Single-Stage Oil versus Cracking only Heavy 
Single- tuo. First Stage Gas Oil in Second- 
Pass Recyck Stage Stage 


Carbon yield, 
Second Stage 
Conversion, vo! of 


» 
Product properties: Total Heavy 


Depentanized gasoline Gas 
API gravity 4s.‘ oul oil 
Sulfur, wt 0.08 0.14 Total Conversion 
Males anhydride value 
Hydrocarbon type analysis, wt Vields, yo! 
Oletins 16 Debutanized gasoline (IBP 
Aromatics 0 44 to 480 1 ik 
Saturates 14 Light gas oil (450 1 

Octane ratings, neat 61S \¢ 

Light gus oil Carbon, wt 
API gravit Total 10 th, RVP gasoline, 

Aniline pot 23 \¢ | ol 
Kinematic viscosit ut 100 
CER ilculated cetane number Total feed t ett ” fresh feed 16 
Heavy gas oil lotal feed to fresh feed | 
API gravity 3.4 Based on polymerization of propylene and 
Ramsbotton irbon residue, wt.‘ OR 0 0 hutvlene ind blend butane t 10 Ib 
Kinematic viscosity at 100 14 RVP 
fins and diolefins; 1 was, therefore, given feed stock. For example, recycle — partly by lower conversion). Gasoline 
given an 1|&-month storage stability in one of the cracking stages will in yield decreases only 4 Light va 
test. The test showed first-stage gaso crease gasoline yield. In periods of — oil is of high quality 
line (which is properly inhibited in high demand for intermediates, the Even though conventional recycle 
itially) is as stable as conventional light gas oil yield can be increased icld and quality would gain by re 
catalytically cracked gasolines. greatly by charging only heavy gas cycling only heavy gas oil, the dif 
Engine cleanliness tests on first oil to the second-stage cracker ference between it and comparabl 
Stage gasoline showed it to be com lable 7 compares two-stage crack two-stage cracking would be about 
parable fo premium gasoline This ing with (1) total first-stage gas onl the same a hown in table ‘ 
stability is attained because the diole to second-stage, and (2) only heavy [he two-state proce operated to 
fins are concentrated in the lower boil first-stage gas oil to the second-stage crack only heavy gas oil in the see 
ing portion and do not contribute These data are on the same basis as ond-stage, give , more gasoline 
markedly to gum formation for West Texas data in Table ‘ than conventional recycle cracking of 
Considerable flexibility is allowed Light gas oil is increased 97 (part total gas oil at about the same con 
for vield structure change from anys Iv at the expense of heavy pg: ol version 
Meet the Authors of the API Paper = — on 

Julius D. Heldman, special tech- administration and chemical engineer tory (1952), and assistant manager 
nologist, manufacturing dept., Shell ing from M.LT. Since then he has — of the aromatics dept. (1954), getting 
Oil Co., New York City, received a been with Shell at the Houston re his present position in 19 
B.A. (1939) and M.A. (1940) in finery and the Houston manufacturing Charles \ Rehbein, chief tech ; 
chemistry trom UCLA, and a Ph.D research laboratory where he Ni nologist at Shell's new Anacortes 
(1942) in physical chemistry from chief research technologist (1953) Wash. refinery, received a B.S. (1929) 
Stantord. He joined Shell (1944) as a John A. Marshall, manager, ga and M.S. (1940) in) chemical en 
technologist in San Francisco, has dept., Shell Oil, Wood River refiner gineering from the Univ. of Missourt 
vorked at the Wilmington, Calif. re received a B.S. (1940) in chemical Hy omed Shell in 1930 at the 1 
finery and Was chiet res arch ter h ecnyinecriny from the | niv of Ok la Chi iva Ind refinery and has held 
nologist in the Houston manufacturing then joined Shell at the Houston man various posts, one being senior tech 
research laboratory (1951-3) ufacturing laboratory. He spent 194] nologist with the Bataafsche Petro 

Frederick Kunreuther, assistant chief S in the U.S. Army, then returned t leum Maatschappiyy (1948-50), The 
technologist at Shell Houston re the Houston laboratory hecoming Hague Netherland Prior to hie 
finery was born 1916 in” Fuerth group leader in charge of cat cracking present job, he was a special tech 
Bavaria, entered the U.S. in 1934. He research (1950). He became head of nologist in Shell's New York manu 
received a B.S. (1944) in business the Wood River experimental labora facturing dept 
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CFR Engine, Research Method 
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a CFR Engine, Research Method] 7 
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GMR V-8 Engine, 287 Cu. In., om 


6 2000 RPM, Full Throttle Octane Number +|——+ Performance Number 
) a0 100 120 140 160” 69 30 100 120 140 160 


Fuel Requirement - Performance Number 
Fuel Requirement 

hig. | THREE AUTOMOTIVE TYPE ENGINES SHOW essen Fig. 2--1T 1S UNSATISFACTORY TO EXTEND the Perform 
tially a linear increase in compression ratio with in- ance Number scale above 100 because of the discon 
crease in fuel antiknock tinuity at 100 


How General Motors Developed 
Its Formula for 100+ Octane 


\ method for measuring motor gasoline octanes above 100 has 2—It should retain the use of the 
now been proposed for general adoption by the automotive and present octane number scale up to 


petroleum industries. (See PETROLEUM PROCESSING, May, 1956, 


3 It should be defined in terms of 
pp 90)-9)) 


the antiknock quality of blends of iso 


This method, developed by technical groups under the spon- octane and tetraethyl lead 
sorship of the Coordinating Research Council, is based on a for- 4+—-It should be continuous with re 
mula: Octane Number 100 [(PN 100)/3], where PN is spect to the present octane scale 


Because of two unique properties 
the Army-Navy Performance Number 
Scale was considered as an octane 


the Army-Navy Performance Number. This relationship is being 


used today by General Motors for expressing antiknock values 


above 100 on high quality gasolines undergoing routine tests in scale extension: First. it has been re 
GM research and development work. ported to be linear with respect to 

The following article describes the development of this for knock-limited compression ratio in 
mula, as given in a paper by Warren M. Wiese, General Motors naturally aspirated engines (more 


: typically automotive rather than su 
Research Corp., and presented at the National Petroleum Associ- 


‘ percharged aircraft engines). Second 
ation meeting in Cleveland, April 20 


lv, it 18 officially defined in terms of 
the antiknock quality of blends of 
7 he are four major requirements to some measure of knock-limited — tetraethyl lead in isooctane. Further 


for a practical extension to the engine performance. Stated another the PN scale is continuous above and 
octane scale to rate motor fuels over way, it should provide octane numbers below 100 octane 

100, as seen by General Motors of about the same size throughout its Some of the relationships between 

1—-It should be linear with respect length fuel antiknock quality in Performance 
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Fig. 3- HOWEVER, USING THE FORMULA to extend the octane scale above 100 
results in a smooth and linear t itionship 
Numbers and knock-limited compres pressed in octane numbers up to 100 


in Curves 
The 


upper curve represents data taken on 


sion ratio is shown tn Fig. 1 


for three automotive type engines 


a 17.6 cu. in., single-cylinder engine 
operating at 2000 rpm. full throttle 
Ihe middle curve represents data 
taken from a GiM Research, 287 cu 
in., V-8 engine, operating at 2000 rpm 
full throttle Ihe lower curve repre 
sents data for a CFR engine taken 
trom the guide tables for the ASTM 
Research test methods for octane be 
low and above 100 

Ihe curves show that all these en 
gines exhibit essentially a linear in 
crease in knock-limited compression 


ratio with increased fuel antiknock 


quality expressed Performance 


Numbers. This holds true below and 
above 100 octane 
Because of the desirability of re 


taining the present octane scale, use of 


PN below and above 
the 
lier appeared attractive 

In Fig. 2 


100 octane was 
ilthough the 
NP scale mentioned ear 


not leu unique prop 


erties of 


a relationship is shown 


between knock-limited compression 
raulo and fuel antiknock quality when 
using PN only as an extension of 
the octane scale. The data are for a 
CFR engine, and were taken from the 
guide tables for ASTM Research test 
methods for below and above 100 


Fuel antiknock quality is ex 


octane 
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and in PN above 100 


This curve indicates that PN per se 


is not a satisfactory extension for the 
octane scale because of the large dis 
continuity at LOO. The numbers are 
much larger below 100 than they are 
above [his means that an increase 


of | octane allows nearly three tim 
the increase in knock-limited compres 
sion ratio just below 100 that it allows 
100 


This would be 


above 
undesirable to 
the He 


like approximately the same change in 


most 


automotive enginees would 


octane requirement between 10:1 and 


tween 9:1 


compression ratio as exists be 
and 10:1 


A most important observation to be 


made from Fig. 2 is that if the slope 
of the extension could be made equal 
to the slope of the number 
scale in the region of 100 octane, the 
complete then be 


octane 


scale would con 


tinuous. The extension would also re 
tain its linearity with respect to knock 
limited compression ratio because only 
the slope would be changed 

The next step was to consider how 
the slope of the extension in Fig. 2 
could logically be changed to obtain a 
still keep the 
extension linear with respect to knock 


continuous scale and 
limited compression ratio 
\ general expression Was needed to 


knock-limited 
ratio that would apply equally to all 


represent COMpression 


types of automotive engines. This was 
necessary in order to separate the de 
velopment of the extension scale from 
the operating characteristics of a single 
engine. Performance Numbers were 
used for this purpose because they are 
linear with respect to the knock-limited 
compression ratio. As background in 
formation, the left hand curve in Pig 
} shows the relationship between the 


present octane scale and PN 


Keeping in mind that PN in this 
case represents knock-limited engine 
performance, it can be seen that the 


size Of an octane number in terms of 
such engine performance increases as 
100 octane is approached 

lo make 
continuous with the octane scale 
to maintain the 
knock-limited 
traight line 


an extension scale that ts 
and 
linear relationship 


with engine perform 


ance, it was drawn between 
the 95 and 100 octane points, and then 
the level of 
performance represented by 161 
This big. 3 

The slope of this extension line was 


For 


value of 3 was used in the simple for 


extended out to engine 
PN 
hown in 
very nearly } convenience a 
mula to define octane numbers above 
100: ON [( PN 100)/ 34] 
This scale is Motors 
promise to match as closely as possible 


General com 


the practical requirements for an ox 


tane scale extension at the present 


time 


Need for New Octane Yardstick Grows Fast 


An announcement early last 


month by 


Esso Standard Oil Co 


has set 


off an apparent chain reaction that will make the need for a new octane 


yardstick urgent 
will 
throughout its 


p. 12) 


Esso Start 
] X-state 


territory 


This new named 


Although Esso did not disclose 


marketing a new 100-plus 
(See 
Golden 
tion to the presently marketed regular 


the 


motor gasoline 
this 


sold in addi 


octane 
Happening 


will be 


What's 


Oo Extra 


and premium grades of gasoline 


exact octane number of Golden 


Esso Extra, the company stated that it could not be measured by today's 


iso-octane-normal heptane 
to 100 octane 


blend scale normally used for rating fuels up 


40 = 140 i 


/ILSON BREGY HAR until 
recently active in the work of 

the API Refining Division Commit 
fee on Disposal of Refinery Wastes, 
has always been one to let his ideas 
and work speak for themselves. He 
keeps his own ¢ «perience and person 
ality in the background 

His swan song —Bill retired in 1955 

is in the form of a paper “Waste 
Disposal in Retrospect reviewing the 
work of the Committee, which he pre 
sented at the meeting of the API Re 
fining Division in Montreal last month 
True to pattern, his report tells little 
or nothing about the man himself 

So PETROLEUM PROCESSING editors, 
with apologies to Author Hart. have 
interspersed in the accompanying re- 
view of his API paper, a few facts 
about the colortul, sincere individual 
who has made important contributions 
to the industry's progress in the abate- 
ment of pollution of streams from re 
finery wastes. The Editors’ knowledge 
is firsthand. For Bill was a contributor 
to this journal on the subject so close 
to his heart and an extremely voluble 
man where the editing of his copy 
was concerned. His series of articles 
published in book form entitled “In 
dustrial Waste Disposal for Refineries 
and Allied Plants” is still a valuable 
reference work in this field 

It was a deep interest in biology 
that directed his attention into the 
subject of stream pollution from in 
dustrial waste. His studies on fish and 
plant life in contaminated streams de 
veloped important data for determin 
ing the degree of harmful pollution 
This was several years after 1923, the 
date when Bill went to work for the 
Atlantic Refining Co. at its Philadel 
phia refinery. Bill was born in 1890 
and eventually attended the | nhiversity 
of Pennsylvania, where he received a 
degree in Chemical | ngineering and a 
Doctorate in Pharmacy 

His natural interest in abatement 
of stream pollution took him into this 
field of work shortly after his connec 
tion with Atlantic Refining. He be 
came an authority and was frequently 
loaned” by Atlantic to other com 
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With Bill Hart 


Waste 


By V. B. GUTHRIE 
Associate Editor 


panies. He worked also with other in 
dustries and appeared before various 
public water conservation agencies 

His activities in this field brought 
him into active work on the API Re 
fining Division Committee on Dis- 
posal of Refinery Wastes when it was 
first organized in 1930. He served as 
chairman for several years and his in 
terest was unflagging, until his re- 
urement in 1955 both from the Com 
mittee and from his connection with 
Atlantic Refining as superintendent 
of services at the Philadelphia plant 

“The Committee on Disposal of 
Refinery Wastes really got down to 
work in 1932,” Hart states in his API 
address. “Naturally, because pollution 
by oil was about the hottest subject 
at the time, it directed its efforts to- 
ward prevention of oil pollution.” 
Warming to his subject he goes on, 
“It never was a peaceful group. All 
members had their own ideas and they 
never hesitated to voice them.” 

A survey of oil separators had been 
made in the industry in 1927 and the 
conclusion reached “that they were 
not much good.” So it was decided 
the Committee should first study sep- 
arators and devise a good economical 
design. Sponsored by the Committee. 
a study was made at the Philadelphia 
refinery of Atlantic Refining. This led 
to a recommended design for an oil 
separator, which was published as 


True to Form... 


Bill Hart has not gone into com 
plete retirement. He has left Atlantic 
Refining Co., with whom he was as- 
sociated for more than 30 years. How 
ever, the strong pull of waste disposal 
problems has kept him active. He is 
now associated with Pantech, Inc., of 
Folcroft, Penna., as director of the 
industrial wastes engineering division 


isposal Is 
m@ His Hobby, His Work 


Sect. | of the API Manual on Dis 
posal of Refinery Wastes 

When the Committee took up work 
full steam ahead after interruption by 
World War II, members were not sat 
isfied with the efficiency of this sep 
arator. A project was then assigned 
to the experimental engineering labor 
atory of the University of Wisconsin 
to determine how the separator could 
be made more effective, and the cost 
of production reduced 

Frequently, in the early work of 
the Committee, the question was posed 
as to how far it should go in the study 
of stream pollutants other than oil 
It was decided that solutes should re 
ceive attention, “for they included 
acids and alkalies, osmotic pressure 
effects and toxicity, three items often 
regarded as being more serious pollu 
tants than oil.” 

While not stated in so many words, 
it was probably Bill Hart's inherent 
interest in biology that stimulated the 
thinking of the Committee on another 
subject related to abatement of stream 
pollution. This was the measuring of 
the degree of toxicity in streams re 
ceiving plant effluent by studying the 
effect of toxic compounds on certain 
species of fish life and plant organisms 
found in the streams. The work done 
here has been valuable. Procedures 
were developed for making biological 
surveys to determine whether fish and 
plant life was being depopulated 

The importance of the Committee's 
work on atmospheric pollution — is 
recognized in the Hart report but not 
discussed here because, as Bill states 

Atmospheric pollution is completely 
and entirely a subject for the present 
and its consideration in retrospect is 
not at present warranted.” 

Bill Hart's swan song cannot be put 
more appropriately than in his own 
closing words of his report to the API 
refiners at Montreal. “If anything | 
have done has been helpful to the in 
dustry—fine; for in doing it ! have 
had a whale of a lot of fun and made 
friends all over the country. Thank 
you and good-bye.” 
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How Computers 


an Help You 


Operate and design more efficiently 


By ROBERT L. DAVIDSON, Associate Editor 


| S a computer a “many splendored thing’? All things 
to all people’? The experts say: No, a computer is 
just another tool, valuable if used correctly 

Computer-consciousness is growing fast in the petro- 
leum processing industries. Scarcely a month passes 
without some company announcing a new computer 
program as part of its operations 

What can be gained from computers? How can they 
be used? Will they save money or reduce needed tech- 
nical manpower? Answers to many questions like 
these have appeared with machine-gun speed in re- 
cent months 

Agreement is unanimous that technical people are 
overburdened with tedious, voluminous, routine cal- 
culations. A well-planned computer program can re- 
lieve this burden, giving technical persons more time 
to formulate problems and evaluate results 

All possible alternates to a given problem can be 
examined completely by a computer, helping to signal 
the optimum answer. Horse-and-buggy hand computa 
tions at best could check only a few of the many al- 
ternates 

The primary benefit of the computer most users 
agree 18 to open up new vistas, to permit you to do 
things you could not do before, or to do them better 
than before 

Complete models of refineries, or groups of re- 
fineries, can be simulated mathematically. And these 


Computers at Work... 


Tower Cost Estimating 


Programmed Calculators 
A can calculations 


reduce routine 


Here is how Imperial has worked or a 
with a computer on a typical and prac 


can include the many possible variations in process 
operations and product 
schedule of crude oil receipts, customer demands, and 
the like. Hand could 


scratch the surface of such a complex study 


feed specifications, time 


calculation methods barely 
solution of 
distillatidn, absorption, heat 
are solved quickly by computer 


manual methods usually stop when the 


Prial-and-erros tedious problems in 
and others 
On the other hand 


ball park” 


exchange, 


answer, not the optimum, is found 

You need not be rich to start a computer program 
Electro-mechanical accounting department machines 
(punch card controlled) can solve many, not too com 
plex, repetitive problems. For highly complex prob 
lems, or when studying the possibility of a computer 
program, you can find many types of computers rented 
on an hourly or longer basis 

Training for computer work ts 
Most with a 
simple problems then 


not insurmountable 


companies start modest’ program 
They technical men to 
learn and grow as the computer program grows 

Iwo outstanding advantages of the petroleum prox 


essors 


on 


select 


growing recognition of the computer are: 1) 
technical people can concentrate on technical work 
and 2) the 
efficiency of the industry can be improved to ward off 
threats of high and 
sources of energy and chemical products 


unhampered by routine detail overall 


costs competition from other 
lypical jobs being done by computers are described 
in the following reviews of recent technical meeting 


papers 


Because 
are very 


make 


of calculation 
decided to 
k of programming cards 
ulate the 


two-section towel 


the method 
similar, it Was 

this de 
itile enough to cak cost 
of ether a one- o1 
horizontal drum 


More than two doven pieces of in 


to as little as 1/ 50th of the time needed tical cost estimating problem for a formation must be provided to permit 
by hand methods. However, the best fractionating tower. The description calculating the costs of the different 
use of the C.P.C. is for repetitive prob is not intended to discuss either the parts of the tower. [These ttems ar 
lems, because the time consuming pro details of computer operation or the listed in the table 
gramming (instructing) of the com methods of making such cost est) The calculation block diagram 
puter need be done only once mates, but rather to illustrate how the hown in Fig. | outlines in detail the 
Since March, 1955, Imperial Oil computer is applied to such a prob rious calculation steps that the com 
Ltd. has used an I.B.M. Card Pro lem puter must do 
grammed Calculator (C.P.C.) to solve [his is a typical engineering prob Fig hows a typical tower with 
routine technical problems Ihe lem, requiring frequent solution, and a an indication of the number of th 
equipment is operated by the engi simple calculation method ts used teps on which the cost estimate for 
neering div. of the manufacturing It is assumed that the tower di each section 1s mad 
dept., at Sarnia, Ont. Activities of the mensions and other details have been The first step in solving a problem 
engineering div., which serves the obtained from the process design, and of this type is to read this informa 
company’s nine refineries, include that tables or a handbook are avail tion into the machine's internal stor 
general engineering, process design able to give the unit cost factors of age. This ts done on the first dozen 
and operations analysis the different components or so cards, which are called loading 
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READ I} DATA TO STORAGE 
. 


PRINT TITLES AND PROBLEM DATA 


CALCULATE (HELL THICKNESS FOR 
TOP SECTION PO ME © 
ASSUME IN FIRST THIAL 


TRIAL 


SECOND TRIAL 


7 
- J NO 
yrs 
CHECK FOR MINIMA 
‘ry. wy Vim | APPLY STOP 
HOUND TO NEAT om 


CALCULATE WT/ FT OF TOP SECTION 
FOR CALC ULATED THICKNESS. FROM 
THM CALCULATE WEIOHT OF TOP SHELL 
OTEPS FOR BOTTOM SECTION 


THD A 2 SECTION TOWER? 


CALCULATE WEIGHT OF 
TRANSITION SECTION 


nO 


CALCULATE WEIGHT OF SKINT. ASSUME 
SAME WT FT AS BOTTOM SECTION 
j 
ARE SADDLES REQUIRED 
A... 
: NO ALCULATE WEIGHT OF SADDLES 
CALCULATE WEIOHT OF TRAY SUPPORT RINGS | 
J 


THM A SECTION TOWER 


Cal LATE CALCULATE WEIGHT 
OF BOTTOM HEAD OF TOP HEAD | 


WEIGHT OF TOP 


FORMULA USE FORMULA 2 
FOR UNTT CONT | FOR UNTT COST 
ALCULATE COST OF TOP 


MEPRAT Ter 6.19 FOR BOTTOM SECTION 


ALCULATE BASIC COST OF TRAYS 
MULTIPLY BY FACTOR FOR MATERIAL 


APPLY TIONS FOR 


LB 


OST OF DIBCS 


DONUTS, SHEDS, INSTRUMENTATION 
ONNEC TION NO77LES AND MANWAYS 
TOWER VERTICAL OR HORIZONTAL 
VERTICAL 
CALCULATE TOWER CALCULATE DRUM 


ERECTION ERECTION CONTS 
CALCULATE TOTAL EXTERNAL AREA AND 
PROM THE, INSULATION AND PAINTING COSTS 


STRES) RELIEVING REQUIRED? 


— —— yes 
CALCULATS® COST OF STRESS RELIEVING 


TOTAL WEIGHT, CALCULATE 
FOUNDA TION COST 


PRINT FINAL TOTALS | 
MATERIALS AND LABOR 

\ 


Fig. -CALCULATION DIAGRAM fo: 
the fractionation tower cost problem 
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Cost Calculation Numbers (see Fig. 1) 
‘22 


‘16 


4 


‘28 


Fig. 2. SCHEMATIC OF A 2-SECTION 
TOWER showing where the various 
calculations (in Fig. 1) apply 


cards. When this 
peated for a number of different tow 


ers, it is only necessary to change the 


calculation is re 


values on these loading cards, because 
the calculations called for by the suc 
ceeding cards in the deck are the same, 
regardless of the data supplied 

Information thus put into storage re 
mains there, and may be called out 
by a card at any subsequent stage in 
the calculation 

The second operation by the C.P.« 
is usually to print a title for the prob 
lem and to list all the input 
mation from the loading cards 


infor 

This 
identifies the problem and also gives 
an Opportunity to check that the cor 
rect values were received by 
chine 


the ma- 
If there are important limitations 
to the range of the variables that are 
to be handled, tests may be 
here 


included 


either to stop the machine or 


that 


to advise certain items are oul 


of range. 
Once the data has been fed in, the 
machine must first calculate the shell 


thickness required for the specified 


pressure and diameter. The formula 
used is the usual one: 
t (PD/2SE) ( 

where 

t == thickness, in 

P pressure, psig 

D diameter, in 

Ss allowable stress, psi 

I longitudinal joint efficiency 

( corrosion allowance, in 

For the first trial, an E value of 


0.80 1s assumed, and a preliminary 
1s Calculated 
certain limits, 
X-raying 


If this value is above 
stress relieving and 
will be needed, 
which permits an increased value for 
the efficiency 


possibly 


factor. Therefore, after 
the first test, the calculated thickness 
is tested against the various limits, and 


if necessary, a 


value is selected 


for E by the computer 


new 
This is done 
in the machine by subtracting ¢ from, 
say, 1.5 in.; testing if 
and if so, 
alternate program 


this result is 
swinging to the 
This program will 
then make the needed change in E. 

The above calculation of the thick 
ness is then repeated by the 
The repetition of this step 
is actually accomplished by the C.P.¢ 
by duplicating the section of the cards 
that calculates the thickness 

In special situations where the ratio 
of the shell thickness to diameter is 
quite large, the above formula is no 
longer satisfactory 


negative; 


same 
formula 


The machine there 
fore, compares the thick- 
10% of the diameter. If the 
thickness is greater, it switches to the 
alternate program, which 
explanation of what is 
then stops the computer 

The calculated thickness, which is 
in decimal form, must be rounded off 
to the next highest | 
puter is internally wired to give an 
swers to the nearest 0.0001. However, 
by programming the computer for the 
following type of operation 
to the nearest 1/16-in 


calculated 
ness to 


prints an 
wrong, and 


16 in. The com 


answers 
are obtained 
Calculated value 0.5925 in 
0.0312 in 


0.6237 in 
0.0016 in 


O.O0O1L0 in 
0.0016 in 


Rounded value 0.6250 in 


(1.e., in.) 


The weight per foot of length of 
the top section of the tower can now 
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ON THE INSIDE OF A COMPUTER, pluie boards pr le nec 


be calculated from the specified di 
ameter and the calculated shell thick 
This unit weight may 


multiplied by the 


Ness then be 
length of the top 
section of the tower to give the weight 
of the top section of the shell. This 
counter No. | 


until required in a further calculation 


weight is now stored in 


It was noted that this program was 
handle the 
either l-section 


to be set up to cases of 


-section towers 
If a simple tower is considered values 
will not be specified for the diameter 
pressure, height, etc. of the 


which the 


top sec 


will 
Thus, in the 
last step of the calculation, the calcu 
lated weight per foot would be multi 


tion machine 


there 


fore, assume to be zero 


plied by a zero height, giving the prop 
er answer of zero in this case 
hell 


thickness and weight are repeated for 


The above calculation of the 


the bottom section of the tower, and 
the resulting weight is stored in count 
er No 2 

A test must now be made whether 
this is a 1-section or a 2-section tower 
If the latter, the weight of a transi 
tion piece must be calculated. Actually 


the machine calculates the weight of 
this piece in all cases and then multi 
plies and divides this result by 
diameter. If there is 
specified an answer ofl 
but if 


fied 


the top 
no top diameter 
fre sult 


a top diameter has been spe 
multiplying and dividing by the 
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same number makes no change in the 
Value 

Several additional protective fea 
tures were found necessary to enable 
the deck to handle both 2-section tow 


ers, and | drums 
these will be 


Illustrate the ure that 


section towers 
deseribed to 
taken 
ll possibl 


circumstan 


Iwo ot 
must be 
to program computers for 
combinations of 
In a one-section tower: 

Ihe thickne 


formula al 


What You Need to Calculate 
Tower Parts Costs 


lower Part—Intormation Comment 
boy 
} pre 
} ht 
he ft 
B ect 
er di et 
p 
ht 
} if 
iH ht of sh 
f shed 
Novzz ‘ { 
M 
Fo 
lowe 


diameter of 
false thickness equal to 
allow St 
hig 1) this vould be yvreater 
of the 
vould stop the 


though using a 


will 
ilouliat 
he orrosion ince in 


han diameter (zero) and 


machine. To prevent 


this, D vs. 0.1 is tested In preference 
Ww OlD. When D equals 7eTo 
omputed as zero and is henes 
than O.1 

[he program automaticall 

lects a minimum shell thickmne of 
emher in. of in., even though 
th ilu hould be zero when th 
lhamet zero, This ts nullified by 


muluplying b the thickmne ind dh 
the top diameter to reduce 

tuations where the top 
kistent 


Bi iuse the height of 


tion none 


kirt required 


umed to have been specified, it 

ght m he tlculated readily, u 
ny the same factors as for the bottom 
tion of the tower. This ts also stored 

n counter No 

With drum it is necessary to in 
lude th ght of support saddk 
Cards for the necessary calculation 
theref ncluded in all prot 

m nd the result obtained is multi 
0) if Idles are needed, 0 if not) 
[his method of ilculation is alse 
na wh n 

n, paintin nd foundation cost 
e included only if a value 
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is specified for the appropriate fac 
tors 

The calculation for the weight of 
the tower heads of course depends 
on whether the tower is a 1|-section 
or a 2-section type. The machine again 
tests if a top section diameter has 
heen specified, and selects the pro 
gram accordingly 

|—-Regular program for the 
weight of the top head for a 2-section 
tower based on top section diameter 
>-Alternate program for the 

weight of the top for a l-section tower 
based on the only diameter available 

In either of these situations, the 
weight of the bottom head is calcu 
lated from the lower section diameter 
Ihe total cost of the steel is calculated 
from the weights of these components 
Ihe relationship is based on two math 
ematical formulas, which relate the 
cost in $/ton to the thickness of the 
metal. One formula is applied to to 
tal weights of less than 5 tons and the 
other to greater weights. These for 
mulas are mathematical representa 
tions of the curves that are normally 
used for this purpose 

It is now possible to calculate the 
cost of the material for the other de 
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tails of the tower, such as trays, noz- 
zles, manways, etc 

Ihe number of each of these items 
required has been specified, and this 
information retained by the C.P.C. in 
storage until needed at this time. Cards 
feed in the appropriate formulas for 
the unit costs of these items, in terms 
of tower diameter, etc 

In a similar manner, the appropri 
ate calculations for the cost of labor 
for the erection of the tower, for in- 
sulation and painting, and for the 
foundation are completed and the 
costs stored 

Ihe & value calculated in Step 4 
is now checked, and if it has been in- 
creased to 0.85 or O.95, the proper 
costs for stress relieving and/or X-ray 
ing are also added 

Following the above, all the neces 
sary cost factors have been calculated 
and accumulated, and the total may be 
printed to give a record of the results 
of the computation 

The time needed for hand calcu 
lation of a tower cost, as in the pre 
ceding example, is about 45 minutes, 
compared to about 4-5 minutes on 
the 1.B.M. C.P.C. In other problems, 
ratios as high as 40 or 50 to 1 may 


Multi-Component 
Distillation 


)! ATE-to-plate distillation calcu 
| lations are among the most im 
portant, and the most tedious, of 
chemical engineering calculations 
The calculation time for a typical 
40-plate 
problem is over a month, using hard 


| 5-component distillation 
methods, but is only a few hours using 
i complete, integrated computer pro 
gram. Subsequent workups on the 
same feed stock would require even 
less time by re-use of the computer 
program 

In a hand calculation, it might take 
more than a year to make the 10-12 
workups needed for a typical case 
study, while the computer could work 
the complete problem in 3-4 days 

Computer data need only be the ac 
tual independent variables of the prob 
lem, and in most situations these data 
are given to the computer without 
need for preliminary calculations and 
CoOnVersions 

Though actual data will vary be 
tween problems, they include feed 
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data, equilibrium and enthalpy data, 
tower data and a definition of the 
problem (distillate yield, condition 
and special options) 

Data may be put into the compute: 
in a variety of forms. Feed rate may 
be in b/d, lb/hr, or mols/hr, and feed 
composition in any units desired that 
are on the same basis as the rate. Feed 
enthalpy may be given directly, or 
the engineer may specify a flashed 
at a stated temperature, or a ‘7 flashed 
at (unknown) tower conditions. Re 
flux temperature may be specified for 
use throughout the problem, or the 
computer may be instructed to assume 
a bubble-point reflux by omitting a 
reflux temperature when filling out the 
data sheets 

After loading the computer with 
data (via punched cards) the entire 
operation is automatic. The computer 
selects appropriate calculation alter 
nates by inspection of data, and re 
writes its Own program, if necessary 

A flexible program was designed so 


be found. Of course, this does not 
give the savings that may be attrib- 
uted to the computer, because 

|1——Considerable time is required 
for programming the problem (Le 
preparing the cards). The best return 
is, therefore, obtained in situations 
where the same problem is repeated 
many times, because the time-consum 
ing programming will need to be done 
only once 

2—Use of the C.P.C. in engineer 
ing work generally does not replace 
any men, but rather increases the 
amount of work that can be done 
by the same staff 

Another important result of the use 

of a computer is this: problems and 
methods are set up for machine solu 
tion that would not even be consid 
ered without the machine. It is diffi- 
cult to evaluate this factor, or even 
to estimate what methods are to be 
used, until experience has been gained 
with a high speed computer 


Based on paper entitled “Computer Appli 
cations in Petroleum Kefinery Engineering 
by C. G. King and G. G. Dunbar, Imperial 
Oil, Ltd., presented at the 6th Annual Con 
ference, Chemical Engineering Div. of the 
Chemical Institute of Canada, 1956 


that there are several possible varia 
tions from the standard program. The 
computer usually selects the proper 
option automatically, but in a few 
situations a “test number” (usually 0 
or 1) must be loaded with the data to 
control the option to be selected 

If, in the problem, a liquid distil 
late product is specified, the top va 
por, reflux, and distillate will all have 
the same composition. For vapor dis 
tillate product, the distillate is calcu 
lated to be in equilibrium with the re- 
flux, and the top vapor is calculated 
by material balance 

lower loading can be set by specify 
ing a top vapor rate, a vapor rate from 
a particular stage, or a limiting vapor 
rate without specified location. In the 
latter situation, reflux ratio is auto 
matically adjusted so that the maxi 
mum vapor rate in the tower (calcu 
lated by individual heat balances 
around each tray) ts a specified value 

A preset temperature profile may 
be imposed on the computer, and re 
calculation of tray temperatures by 
passed, though normally the computer 
will calculate and store the bubble 
point temperature on each tray for 
use in evaluating enthalpy and equi 
librium data 

Complete compositions on every 
plate (liquid and vapor) will be 
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Nomenclature 
D distillate rate 
D mols per hour of component 
i in the distillate 


a liquid rate from tray n, mols 
per hour 

I vapor rate from tray n, mols 
per hour 

bottoms rate 

uu mols per hour of component 


i in the bottoms 
Sis mol fraction of component i 
in the liquid from stage n 
\ mols per hour of component 
iin the liquid from stage n 
Vis mol fraction of component 
in the liquid from stage n 
Y mols per hour of component 
iin the liquid from stage n 
2 relative volatility of compon 
ent 


punched into cards by the computer 
after a satisfactory 


This 


passed if these answers are not needed 


feed-plate match 


is made operation can be by 


Program limits are a maximum of 


20 components and Y8_ theoretical 


stages, the actual number of which 


must be specified for working the 
problem. All the 
iS fill his data 
does the rest 

computer calculations 
data, make 


rewrite or alter s2ction 


engineer must do 


sheets properly, the 
computer 

Initial 
alyze_ the 


needed initial 


assumptions 


of the program, and in general set 
up the program from the raw dita 
This takes only 2-3 minutes of com 


puter time 

A rough outline of the initial opera 
tion sequence for the computer in 
cludes 

1—Initial data punched into out 
put cards 
mol 


Initial distillate and 


data converted to 


if necessary 


2 I ced 
basis 
hottoms compositions assumed 

3 Tests made to find if tray and re 
flux 
lated, and program modified accord 


temperatures are to be recalcu 


ingly. “First-guess” tray and reflux tem 


peratures are made, if not specified 


as data 

4+—An initial vapor-rate profile 
calculated, if none has been 
Nature of the 


specification is analyzed, and the prop 


viven 


vapor-rate-limitation 


er sequence of instructions written into 
the main program 

5—Instructions dependent on num 
ber of stages or components are 
formed. Remaining options are an 
alyzed and the problem rewritten to 
fit the findings. Enthalpy data are con 
verted from liquid 


pacity and latent heat of vaporization 


spec ific-heat ca 
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Table 1—Results of Last Trial for Tray-to-Tray Calculation 


a A 


vapor-enthalpy tune 
data 


and the computer 


to liquid and 


tions. Final details of 
ment are complete 
branches to the main program loop 
The main program loop does most 
of the work. It 


top-down 


rearrange 


has three sections 


and “bottom-up” sections 


where actual plate-to-plate calculation 


is made inal the adjustment and 


logic section 


lop-down calculations as discussed 


here will consider only one set of 
options. Top vapor and reflux com 
positions and rat ire Calculated and 


stored as vapor from and liquid to the 


top stage () und ). Dustillate 


Table 2—Concentration, Temperature and Vapor-Rate Profile 
from Tray-to-Tray Calculation 


= 
4 4 
444 
48.49 
{ 
j 
44 
‘ 
d 
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Table 3—Final Material and Heat Balances 
for Tray-to-Tray Calculation 


BALANIC 
Als / “ / 
3 4 
4 7 f 
74 / 
44 4 279 
47? 4 78 724.0547! 
63 Z 
Rah 
f 4h 4? 4 Z 4 
ii 
047 
4 
4 4 
‘ 
4 
bubble point is calculated and stored (3) 


A heat balance 
is made around the tower lop to find 


reflux temperature 


distillate enth ilps and condenser load 

During tray calculations for equi 
librium and temperature, the top-stage 
temperature Calculated during the last 
trial 1s 
tilities 


used to evaluate relative vola 


Tray 
liquid composition is calculated by 


) for each component 


Tray temperature is recalculated by a 


bubble-point determination and stored 


us for use in the next trial 


bor test and exit, a counter register 
is decre ised by 
if the 


so, tray-liquid 


one and tested to see 
reached It 


COMPOSITION 1s 


feed plate has been 
stored 
+, (leed-plate composition, top-down ) 
and the 


computer branches to the 


bottom-up 
Ihe 


the previous 


section of the calculation 


rate calculated 
trial for the 


vapor during 


next lower 


stage ts located, and the liquid com 
position ws converted trom mol frac 
tion to mols per hour 

Fas D (2) 
thy 


This is then added to assumed dis 
tillate Composition to calculate vapor 
composition from the next lower tray 


\ dD ) (4) 
Liquid and vapor enthalpies are evalu 
ated as functions of these compositions 
and of the tray and a 
revised vapor rate is calculated by heat 
balance This rate is 
during the next trial 

The 


step down the tower 


temperatures 
stored for use 
computer has completed one 
modifies 
the instructions which locate tray tem 


and 
the next lower tray 


It now 


peratures Vapor rates to specily 
and returns to the 
tray equilibrium and temperature cal 
culations to work the next stage 

the bottom-up calculations are sim 
ilar to the top-down calculations, dif 
fering only in detail, The correspond 
ing equations (with m substituted for 


nin the bottom-up equations) are 


(5) 

(6) 

(7) 


Ihe feed-tray-liquid composition is 
stored as x,,, (feed-plate composition, 
bottom up) 


here is no special provision for the 
handling of nondistributed compon 
ents. By using a floating decimal sys 
tem for the equilibrium and material 


balance calculations, it is possible to 


carry component rates as low as 10°" 
mols per hour (one molecule per 1 0°* 
This makes the mathematically 
cumbersome concept of nondistributed 


and elmini 


ycars). 


components unnecessary 
nates any artificial distinction between 
sharp and sloppy separations 


The “adjustment and logic” section 
is the third, and final, part of the main 
program loop. Functions of 
tion include adjustment of 
and bottoms compositions to secure a 
better feed-plate match, adjustment 
of vapor rates to obtain the specified 
tower loading, punching of trial re- 
sults, and 
feed-plate match 

The 


tion correction to secure perfect feed 


this sec 
distillate 


testing for a satisfactory 


theoretical distillate-composi 


plate matching, AD,, ts calculated by 
the following equation 


[his is the amount 
by which the distillate rate should be 
adjusted to secure a perfect feed-plate 


match on the next trial, provided that 


in mols per hour 


the vapor and temperature 


(Note that 


profiles 
are not changed AD 

AW.) 

A new distillate rate, )),, 

LAD,, is calculated and tested to 
see if it lies within an allowable range 
of distillate-rate fluctuation. If this 
condition is met, the corrections are 
applied as calculated and the computer 
proceeds to the next trial. If, however 
D,,,, does not le within the acceptable 
range, the computer must modify the 
This is done so that AD, 
0, and D D 


corrections 


adjusted 


The technique used for this modi 
fication involves applying corrections 
preferentially to the lightest and heavi 
est components, allowing the middle 
components to go partially or wholly 
uncorrected. In this way, proper tem 
perature gradients are established early 
in the calculation sequence, as it is the 
distribution of 
that exerts the greatest 
tray temperatures 


extreme components 


influence on 


When a satisfactory feed-plate match 
has been obtained 
termines whether 


the computer de 
a complete set of 
1956 
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\D (8) 
where: E, Kya 
R 
(1) 
( 
5 
F 


plate compositions has been requested 
If so, it repeats the last trial, punch 
ing out a complete liquid and vapor 
composition on every stage. It then 
branches to the terminal calculation 
block 

The terminal calculation block re 
arranges and converts the raw answers 
into usable form. All rates are un 
scaled and converted back to the orig 
inal basis (mol, weight, or volume) 
Compositions are computed on a frac 
tion basis as well as a rate basis. Va 
por-rate and temperature profiles are 
rounded to eliminate insignificant and 
confusing figures, a final heat balance 
is calculated and the results ire 
punched out 

The answer cards are merged me 
chanically with a description deck and 
printed to produce a final report. A 
normal problem, not involving a com 
plete plate-composition punchout, will 
give three pages of results 


Computers at Work... 


The first page summarizes the feed 
plate match, giving the two sets of 
feed-plate compositions (top down 
and bottom up), the discrepancy, and 
an estimate of the product-composi 
tion error resulting from the mismatch 

The second page gives a complete 
vapor-rate and temperature profile of 
the tower 

The final page includes a material 
balance (both on a fraction and rat 
basis), a heat balance (including fur 
nace and condenser loads), and dis 
tillate and bottoms temperatures 

A typical set of results is shown in 
Tables 1. 2, and 3. The column head 
ed Concentration” (Table 2) gives 
the mol per cent of a selected com 
ponent (No. 4, in this example) on 
every plate This ts in addition to the 
complete listing of tray Compositions 
which is not shown here 

This calculation was programmed 


for an IBM Type 650 Magnetic Drum 


How to Start a Program 


N 1950, the volume and complexity 
| of calculations at Esso Standard 
Oil Co. were increasing. Nonprofes 
sional people did much of the routine 
calculation, but engineers were still 
too heavily burdened with computa 
tional drudgery. It was necessary to 
relieve them to devote more of their 
time to creative effort 

A study was started by a central 
staff group which provides technical 
service to several refineries These 
services, advisory in nature, were on 
matters of economics, budgets, opti 
mum operating practices and long 
range planning 

First studies were made on an ac 
counting machine (IBM 602-A) which 
was frequently idle. The 602-A ts a 
clectro-mec hanical pune hed-card cal 
culating machine with operations 
(card reading, arithmetic and answer 
punching) controlled by a manually 
wired, removable control panel 

The first problem was economic 
evaluation of refinery process stream 
mathematically resembling a matrix 
by-vector multiplication, and requir 
ing a special control panel on the com 
puter The result was to reduce a 
j-hour hand computational job to a 
20-minute machine job 

This success led to efforts on pre 
dicting yields and qualities of prod 
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ucts trom processing any given feed 
under any set of operating conditions 
in a Fluid catalytic cracking unit. The 
calculations were long trial-and-error 
sequences with many algebraic opera 
tions and frequent references to com 
plex graphs and tables 

The catalytic cr icking probk m cx 
ceeded conventional 602-A capacity 
so a general-purpose 602-A_ control 
system was devised to control any 
sequence of operations by a coding 
contained on punched card Thi 
speeded completion of the project, and 
cleared the way for using the same 
concept on other problems 

Routine procedures were developed 
to increase Computer us Lach ippli 
cation tor computation wa made on 
a Standard form, and sent to the com 
puter section Ihe engineer filling out 
the form did not need to understand 
the computer itself. This routine form 
procedure greatly stimulated use of 


the compute! 


Ihe next logical step in the com 
puter program was the Card-Program 
med blectri alculator (CPC) It 
vreater memory pacity peed and 


direct printing of results made it mu h 
more suitable for technical computing 
than the 602-A 

Applications for computations in 
creased rapidly when the CPC re 
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Computer which did not have auxthary 
equipment uch as a printer maw 
netic tapes, indexing accumulators 
automatic floating decimal or mag 
netic core storage. It should be pos 
sible to accomplish” essentially the 
same thing with any other comparabk 
compute! 

Use of a larger computer, or a 650 
with some of the auxiliary equipment 
mentioned before, would make tt pos 
sible to greatly immecrease the speed oft 
the program. Such problems as auto 
matic optimum teed-plate location, in 
cremental quality determination, sick 
streams, and multiple feeds, represent 
extensions to the program 


Based on paper entitled “Solution of Mul 
t ponent Distillation Problems on a 
Stored-Program Computes by J. S. Bon 
ner, Humble Oi and Kefining Co., presented 
it ist M car Meeting of the American 
Petroleum Institut of Refinin Mon 
treal, Canada, Ma 


placed the 602-A. It became necessat 
to spread the job of computer-cock 
preparation on a broader \ 
cross-section of the technical stall was 
theretore trained to code or program 
the CPC with standard coding sys 
tem. These technical men concentrated 
on new developments, leaving more 
routine problems to less skilled pro 
vyrammers 

A second CPC was added to fill th 
ull growing demand for machin 
computation Besides yield and qual 
ity prediction for Catalytu 
cracking, the CPC was used tor most 
of the other proc calculations (vi 
breaking, polymerization, alkylation 
relorming, etc.) 


By Jul 1953, the computing ca 


pacity of both CP vas being ap 
proached. The reason was not onl 
increased use to relieve technical per 
ons of existing routine desk ilocula 
tions, but the new philo ophy of mak 
ing computational studs previousl 
impractical by hand method (such a 


in the field of product yield and qual 
if predi tions) 


Ihere was a need for models to 


mathematicall mulate an entire re 
finer Ihe method desired was not a 
disjointed sequence of proce tep 
but a single mathematical model trul 
imulating stead tate operations for 
thn tir in 

[he refinery problem was too com 
pli ited for the CP¢ mce ts mem 
or ind speed were inadequate, and 
it could not do intricate logical opera 
trons (automats election on hasis of 
ntermediate results, proper sequen 
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for calculations from several alter 
nates) 

Newer and larger computers were 
the next step in the computer develop 
ment program. The IBM 701 Elec 
tronic Data-Processing Machine (high 
speed, large memory, stored program) 
available 


was used since it was then 


on an hourly This com 


holds its instructions internally 


rental basis 
puter 


by magnetic memory, and does not 
rely on external wiring or punched 
cards. Computation speed and trial- 


and-error answers are superior to those 
from the previously used machines 

Ihe first problem tried on the 701 
was a calculation of the best way to 
blend given components into regular 
and premium grades of gasoline 

Solution of these blending problems 
and led to the 
step of process simulation of a Fluid 


was successful next 
catalytic 


about 9 


cracking unit. This required 
$3000 of 


time to develop the pro 


man-months and 
compute! 
gram 

In 2 minutes, the 701 did the equiv 
alent of 24 hours desk computer work, 
or 2 hours CPC work. Since the 701 
is automatic and self-checked, results 
were very reliable 

The real benefit of computers is not 
measured by alone, 


calculation cost 


but by improved refinery operation 


not otherwise possible. Studies can be 
made which are impractical by hand 


methods, or with greater detail and 
accuracy 

Another 2 man-years was needed to 
complete a mathematical simulation 
entire refinery to include dis 
tillation catalytic crack 


ing, thermal cracking, blending, poly 


ot an 
vishreaking 


merization, hydroforming, fuel dis- 
posal, manufacturing costs, overall 
profit and overall material balances 


The refinery problem has many trial 
and-error calculations, and takes from 


15 minutes to | hour of computer 


time, depending on the problem's na 
ture, etc 

An IBM 705 computer was next in 
the computer program, being ordered 
tor Dec 1956, delivery 


is Suitable for 


This machine 
dual accounting-tech 
nical use 

Anticipated computer 
time demands tor the 705 led to en 
largement of the Applied Mathematics 
Group (operations research, statistics, 
related 


increases in 


mathematical methods and 
computer activities) from its six chem 
ical engineers and two engineering as 
sistants 

the enlarged computer staff will 
have specialists (engineers to develop 


new concepts, adapt techniques, etc.) 


Os 


rotational workers (1-3 years in the 
group on problem planning and analy- 
sis, then transferred to other technical 
activities), part-time programmers 
(familiar with some specific phase of 
engineering), and 
(coding 


nontechnical as- 
program 
and machine scheduling) 

lo start a computing activity a re 
finer might be interested in the fol- 
lowing suggestions 


sistants checking 


1-—-Select a nucleus group of one 
or two chemical or petroleum engi- 
neers who have several years of re 
finery technical experience. These men 
should have inquiring minds, analyti- 
cal abilities and aptitudes to deal with 
abstractions 

2—The first problem solved on 
the computer should be important 
enough to establish the computing ac 
tivity. A minimum time of six months 
is reasonable for a first project 

3—-Consider 
initial 


renting equipment 


to avoid long-range commit 
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ments on units that may prove costly. 
4—lIf early results are favorable, 


continue rental, or buy equipment 
(considering cost, obsolescence and 
maintenance) 


5—If there is an operations re- 
search group, it should be in close 
contact with the computer group 

6—The computer group can be 
expanded by hiring computer-trained 
men, or by expansion from within the 
group. However, it is best if a ma- 
jority of the group has experience in 
petroleum processing 

7—Decide where the computer 
group fits into the company organiza 
tion. The group should be somewhat 
removed from day-to-day 
pressures. 


operating 


Based on paper entitled “Computers in 
Refinery Planning,” by Robert G. Donovan 
and Robert W. Schrage, Esso Standard Oil 
Co., presented at 21st Midyear Meeting of 
the American Petroleum Institute's Div. of 
Refining, Montreal, Canada, May, 1956 


Natural Gasoline Operations 


Midland Exploration and Pro- 
| duction Area of Shell Oil Co. has 
a Card Programmed Electronic Com- 
puter (CPC) which is available to 
all Shell engineering groups in the 
Area. The computer is classified as 
a small computer by present day 
standards. 

Problems are prepared for the com 
puter by a Data Processing Analyst 
assisted by a Data Processor. The first 
step is for the engineer to make a 
clear statement of the problem and an 
outline of the manual calculations 
Then the problem is broken into the 
proper sequence of arithmetic opera- 
tions. 

Next, a set of coded, sequential in- 
structions is written and punched 
into cards to instruct the computer in 
solving the problem. Engineers must 
work closely with the programmer for 
best results, giving a mutual education 
to both the programmer and the en- 
gineer 

Several problems have been solved 
by the Gas Dept. on the CPC, such 
as converting gasoline volumes from 
one R.V.P. to a second R.V.P., and 
computing pressure drops for various 
sizes of pipe sizes, lengths and gas 
volumes using Weymouth’s equation 

A more ambitious program is gaso 
line plant process calculations by com 
puters. Programming of the computers 


has been set up to handle each col 
umn or unit operation as a unit of 
calculation. An absorber calculation 
is programmed so that only the input 
data need be changed for a different 
absorber problem. In this way, pro 
gramming time can be 
other problems 

The first process calculation prob- 
lem was to find the economics of lean 
oil circulation at a gasoline plant 
built to recover 60% of the propane 
from 90 MMCFD inlet gas. However, 
the field at present is producing only 
65 MMCFD gas 

The plant has 2 parallel sets of stills 
and fractionators, but one set (or 
area) can handle all the gas available; 
however, there is some loss in pro 
pane recovery. Increased fuel cost and 
operating and maintenance costs were 
to be weighed against increased rev 
enue from operating both (instead of 
just one) 


re-used by 


process areas over a range 
of gas volumes, propane prices, and 
operating conditions in summer 
ter, spring and fall 

Fig. 1 shows the process scheme, 
a 2-still type gasoline plant with 200 
pst absorbers 


win- 


Both process areas use 
same scheme, but the shutdown area 
is smaller than the other 

Essentially, the problem was to cal- 
culate propane recovery at lean 
oil rates over the desired range of gas 


two 


1YS6 


Junc 
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volume and operating conditions, as 
both areas operate al practically the 
same temperatures and pressures 
Calculating the four shaded areas 
in Fig. | will show recovery perform 
ance. The calculations include: (1) 
equilibrium 


hydrocarbon 


flash on inlet gas, (2) 
absorbed in absorber, 


flash of 
deethanizer feed tank, and (4) volume 


(3) equilibrium stream to 


\{ GASOUNE 


| 
J 


and composition of deethanizer over ] | 
head vapors GAS ee 
Operating data at these points were al Laren 
available so that the only input in 
formation needed was inlet gas compo co 
sition and volume, lean oil rate, K r 
values at the four calculation points c } 
and quantity and composition of the ,, 
gasoline being recycled to the raw DEETHANIZER 
make tank 
A glance at I ig. | shows that a fai ‘a TO DEPROPANITER 
amount of recycling of streams occurs ond OURUTANSEEE 
in the plant making the calculation 
a tedious trial-and-error type The Fig. | TWO-STILL GASOLINE PLANT note that cro hatched equipment ind 


CPC does it in about 5 hours (plus 

programming), while the 
desk calculation method uses 3-5 days 
In addition, the CPC 
now be re-used for similar problems 


days for 
program can 


or other cases of the same problem 

fo set up the problem, the process ol 
the Data 
calculation steps 
The Analyst 


prepared 5000 cards which were need and 


enginee! 
Analyst 
and a sample calculation 


gave Processing 


equations 


ed to calculate one completed cycle on 
the CPC With these cards, the ma 


chine finishes the 
assistance 
about 150 cards/ minute wis 
Flash calculations used the method 
Rachford 
Technology Oct 
vapor fraction is found by successive 


approximation 


residue 


guess. A special purpose control panel — thi 


cates points of calculation for propane recovel tudy 


calculation without would have speeded the calculation 


running cards through at but the general purpose control panel 
used so as not to decrease flexi 
bility of the overall calculation. The 
flash calculation for 11 


used about 1600 cards 


(Journal of Petroleum 


1952) 


components 
where the 
Absorber calculation (based on the 
An assumption is made Brown-Kremser method) ts based on 
bottom tray conditions in the absorber 


When 


calculated. Then the sign of a 


guides the computer's next operating data are available 


method is accurate enough for 


SUMMER TIME 


SPRING and 


NET PROPANE PRICE 
A 


¢ i 
MMER wily WINTER 
INLET GAS VOLUME-MMCFO OPERATING SEASON 
Fig. 2. INCREMENTAL PROPANE RECOVERY additions Fig MINIMUM GAS VOLUME FOR BREAK-EVEN OPERA. 
ean oil circulation at year-round operating condition TION of original proce ivCe 


PETROLEUM PROCESSING, June, 1956 


| 
5 
} 
| 
| 

| WINTER A | 
| 
| 
69 


@ How Computers Can Help 


200 psi absorption. Lean oil rate and 
gas volume were known, requiring a 
trial-and-error calculation for quantity 
of hydrocarbons absorbed 

The absorbed fraction of hydrocar- 
bons was calculated from the absorp 
tion factor, using an equation pub 
lished by Edmister 


Deethanizer feed tank flash calcula 
tions required addition of mols ab 
sorbed, condensate from flash of inlet 
gas and gasoline recycle. The liquid 
from this flash was used to calculate 
deethanizer overhead by assuming a 
contamination of ethane in the pro 
pane product, and then calculating 
the amount of propane needed with 
the ethane and lighter to reach the 
dew point composition at the tempera 
ture and pressure in the deethanizer 
reflux tank 

Deethanizer overhead, deethanizer 
charge tank vapors and vapor from 
inlet gas flash were added to give the 
absorber feed for the next calculation 
cycle Calculations were repeated 
(about 7-10 cycles) until the change 


on successive cycles in total gas vol 
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Design of 


YOR three years we have operated 
| a card programmed calculator on 
two shifts in the RAD department of 
Phillips Petroleum Co, Our machine 
is one of the earliest to be mass pro 
duced for scientific use, 1s easy to op 
erate and program, and has averaged 
less than 5% downtime for mainte 
nance (no downtime for lack of prob- 
lems) 

The computer serves the entire com 
pany tor problems on process design, 
equipment design, production, opera 
tions research and quality control 
With this increasing blacklog of prob 
lems and confidence, we ordered and 
have just recently placed in operation 
a larger, so-called medium sized com 
puter 

Our computer is an internally pro 
grammed, electronic, magnetic drum 
type with a memory of 4080 words 
(ten digits plus sign). Some 54 in 
ternal commands are available includ 
ing all arithmetic functions. Normal 
machine operation is for fixed decimal 
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ume to the absorber was no more than 
a prescribed amount 

Propane recovery was hand calcu 
lated from deethanizer feed minus the 
deethanizer overhead because the cy- 
clic calculation did not need this an 
swer 

Calculation results are shown in 
Figs. 2 and 3. Using these charts, the 
economics of operating the shutdown 
process area is easily found when the 
gas volume and propane price are 
known 

Thus far, only relatively simple 
process calculations have been done 
on the CPC, but more complex prob 
lems will be solved in the near future 
By using the computer, an engineer's 
time can be better utilized in engi 
neering work 

Justification for the computer ts 
primarily in making available calcula- 
tion methods which could not be ap 
plied before, not in direct manpower 
savings from work already being done 


Based on paper entitled “Gasoline Plant 
Computations by Electronic Computer,” by 
1. €C. Schneider and R. G. Wright, Shell Oil 
Co., presented at the 35th Annual Conven 
tion of the Natural Gasoline Association of 
America, Ft. Worth, Texas, April, 1956 


Absorbers 


arithmetic, but subroutines permit 
problems in which numbers vary from 
10 to 10°°. Most operations need 
about 2 milliseconds, but some of the 
more complicated need from 50-200 
milliseconds to complete 

Operation is by keyboard, paper 
tape and card input with paper tape, 
card, typewriter and line printer out 
put. Most of our problems are orally 
stated. If they have already been an 
alyzed and coded for the computer, 
the data are entered onto already pre 
pared forms giving machine routine 
and operation instructions 

A typical engineering problem in the 
natural gasoline industry is absorber 
design, which involves no complicated 
mathematics, but does have a trial 
and-error solution 

The computer does much as a man 
would to solve the problem. Over 
head quantity, composition and oil 
rate are estimated. It then calculates 
down the column to the stripping sec 
tion (for reboiled absorbers), or to the 


column bottoms (for simple absor- 
bers). This is a single calculation pass 
After each calculation pass the 
computer figures the ratio of the vapor 
to the feed step (as calculated on the 
down pass) to the vapor from the 
stripping section (as calculated on the 
up pass) The computer continues 
this procedure by changing estimated 
overhead and bottoms and making 
new calculation passes until these 
ratios are unity, at which time the 
column is solved 
This approach solves for absorber 
separation (assuming that the num 
ber of ideal steps and the oil rate 
have been set by the design engineer) 
and is simple for the computer 
The most common problem in ab 
sorber design is to find the required 
oil rate when the number of ideal 
steps and the separation are fixed 
Present solution methods are to solve 
for the separation at several different 
oil rates until the best is found 
Each individual calculation pass ts 
hased on the following items 
|—-Estimate overhead vapor com 
position and quantity 
?__Fstimate absorbent rate 
composition and temperature 
3 Guess the temperature of the 
top ideal step 
1—Based on Item 3, calculate 
liquid composition on the top ideal 
step for components other than ab 
sorber oil (2 y/K) 
of lighter components 
equals x of oil 
6—Total liquid from top equals 
oil flow divided by concentration of 4 
in the oil (oil can usually be con 
sidered non-volatile ) 
7—Amount of each of the lighter 
components in liquid from the top 
ideal step can be calculated by multi 
plying the mol fractions in the liquid 
by the total mols of liquid 
8—Composition and quality of 
vapor from the next lower step can 
then be calculated by a material bal 
ance 
9.—After material in and out of 
an ideal step is calculated, a heat bal 
ance can be made if the temperature 
on the step below is known. For 
tunately, column calculations are not 
sensitive to this temperature, so that 
on the first pass the next lower step 
is estimated a few degrees warmer 
than the tray being calculated (tem 
perature of these steps cannot be ob 
tained by dew point calculation since 
the temperature is very sensitive to 
errors in the small amount of oil in 
the vapor) 
On all calculation passes alter the 
first, temperature on the next lower 
ideal step is estimated from results of 


PETROLEUM PROCESSING 


June, 1956 


A)/(A™!—1) 
| 
| 


LATE 
w 
LEAN Off 100°F 
a ~ 
err 
> 
> 
NIER COOLER 
ON ' 
FROM Toh STEP 
FEED 108°F 
te 
- 
BOTTOM 


Fig. 1 REBOILED RICH OIL DEETHAN- 
IZER with 10 ideal tep calculated 


n example problen 


the preceding calculation pass. These 


guesses are usually accurate to within 
degree on the second pass 
Ihe heat balance 


ol error in the gu 


shows the amount 
of the top step 
he il 


hine will guess a 


temperature It the does not 


balance the mic 


second temper iture several ck yrees 
higher. From the balance this 
second temperature guess, the com 
puter extrapolates results and guesses 


a third temperature which usually sat 


Fig. 2-- LIQUID CONCENTRATIONS 
VERSUS IDEAL STEPS in reboiled rich 


oil deethanizer 


isfies the heat and material balances 
10 At this 


to the second ideal step is completely 


point, liquid falling 
and 
that 
The computer then returns 


specified and the composition 


quantity of vapor rising from 


step is set 
to Item 3 and continues down the 
column 


Enthalpy and equilibrium points are 


read into the machine and converted 
into curves. Next, the program and 
data are read into the computer. The 


Table 1—Example of Computer Analysis of Rich Oil Deethanizer 


Reboiled Absorber Specifications 


Absorbent 
Mol Mol 
Hydroge 1.40 () Feed 1 perature 108 
Metham 10.09 M Vay n feed 0 
( O00 Pre re psia 
ra rtemp., “I 
But Stes trippi ectior 
But 44 Ste i rt ection 
Mir il Seal © ] Rel ‘ j 
( lenser 
Tot ideal steps 
Calculated Results 
Overhead Bottoms 
Mol M 
Hyd 4 ( lenser dut MBtu 
Methane Inte ler duty, MBtu 
I Reboiler duty, MBtu 14 
Feed enthal; M Btu 
Bu Overhead enthalpy MBt ty 
4 Bot enthalpy, MBt x 
Keflux rat RD 1.29 
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Fig. 3 TEMPERATURE AND VAPOR 
GRADIENTS VERSUS IDEAL STEPS i: 


reboiled rich oil deethanize 


machine then operates unassisted until 
the problem ts solved 

An illustrative example of a re 
rich oil deethanizer 
(with 


product to be partially deethanized in 


boiled preceded 


by a simple absorber bottoms 


the reboiled absorber shown in Fig 


1) was chosen to illustrate the ma 
chine computation 

Spee ifications and results are 
in the table 
of the de 


the machine 


viven 
data 


column split 


including a general 


ired split. From thi 
computes 
heat balance, temperature gradient and 
vapor and liquid concentrations and 


step in the column 


every 


shows the 


rates for 
Fig. 2 


concentration 


calculated liquid 
role al 


loud 


on each ab orber 


step and Fig. 3 shows the vapor 


and t mperatures 


[he preceding vives an idea of data 
possible from the automatic com 
pute! While in this case the column 


was adiabatic, the computer can solve 


problems where losses are known to 
occur. Other refinements of method 
ire possible, and in certain instance 
we have solved columns with two 


liquid phases and with non ideal vola 


tility relationships 


Based paper entitle Mather 
ngineering at Phillips Petroleum ¢ 
Cobb and L. Melntire 
Petroleum Co., presented at the 
Natural Gasoli 


of America, Ft. Worth, Tex 


€ onvention of the 


How Computers Can Help @ 
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\ 
\ 
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‘ 
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M. J. Adams, retired LPG sales mgr., The Texas Co., F. E. Galle, div. plant sup’t., and H. L. Peage, plant sup't., 
Houston, P. R. Monaghan, mur. tech. service, and 8B. C. Farmington, N.M.; and Adell Gelle, plant sup't., Jal, N.M., 
Hayton, sales megr., Jefferson Chemical Co., Houston all of El Paso Natural Gas Co 


Cowtown Convention 


@ When the Natural Gasoline Assn of America met for 
its 35th annual convention in Ft. Worth, Tex., in April, 


\e all officers but one were re-elected for the coming year 
A. H. Weil, United Gas Pipe Line Co., Shreveport 
continues as president. John M. Kindle, Lone Star Pro 
ducing Co., Dallas, was named a new vice president, and 
the other vice presidents are: C, D. Gard, Union Oil Co 
; of Calif., Los Angeles; W. F. Matheny, Sid Richardson 
: ' | Gasoline Co., Ft. Worth; and George IT. Tennison, Shell 
Oil Co., Houston, William F. Lowe was re-elected secre 
tary-treasurer. 


Iwo new names were placed in the list as members ot 
the board of directors: John R. Sherman, Gulf Oil Corp 
Ft. Worth, and C. R. Horton, Warren Petroleum Corp., 


Tulsa. 
R. E. Denmead, field sup't., J. P. Nielson, div. sup't., and , 
8. W. Piteb, engr.. La Gloria Oil & Gas Co.. Falfurrias Attendance at the three-day meeting reached an esti 
Tex mated 1450. 


4 \ 
\ ‘ 
~ 


C. H. Shinn, mer. gas contracts, Colorado Interstate Gas H. M. Anderson, project manager, Fluor Corp., Los Ang- 

Co., Colorado Springs; W. 4. Vewghen, mgr. gas utiliza eles: and Stefferd H. Wilde, civ 

tion, Tide Water, Houston; Ernest Nes, engineer, Gulf 
Oil. Odessa 


ales mgr rellepsen 
Petro-Chem Constructors, Houston 


PETROLEUM PROCESSING, June, 195¢ 


{ 
4 
ii 
7? 


M. H. Kotzebue, president, Ga 


lit lan onstructior A. R. Willig, isoline ip't ‘ Ft. Worth; 
Co., Houston; and J. M. Kindle, sup't. of operation ‘ Fronk M. Perry, ‘ 
Star Gas Co ill tie ‘ ee 


oline div., 
( 


Joe Lyons, partner, Gabri 
man K. Rector, chic! 


and Const 


pro 


G L. Cradduck, 


A. Lucas, 
{ 


Lloyd Wells, const 


Qil Co 


Paul Hefty, chi 
Rimel, projec: 
ber, dist 


John Springer, 
Dennis, 
Temple, 
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Why Stress Relieve Anyway? 


Locked-in stresses in metals are caused by welding or any other ex- 
treme, localizing heating followed by rapid cooling. To realize the full 


strength of the stressed parts, you must stress relieve. This means heating 


to a point slightly below the critical temperature and then cooling slowly 
When shop annealing furnaces are available and are large enough to 
accommodate the parts to be annealed, a decidedly better heat treating 


job is possible. This is because of the better control of temperature and 
rate of cooling 


However, with all-welded piping systems or all-welded structures, phy- 
sical limitations on the size of the shop-fabricated details that can be 


handled make it impossible to avoid at least a few welds in the field 


Sometimes, large towers already installed in process units have to be 


stress relieved. The American Petroleum Institute Code for Unifired 
Pressure Vessels allows little welding on stress relieved vessels without 


subsequent heat treatment. The maximum amount of welding permitted 


without stress relieving is a %-in. fillet weld, 3 in. long, or a nozzle 


2 im. in diameter, The code requires stress relieving on any 


job over 
these limits 


ABOUT 2 PIPE 


ABOUT 2 PIPE 
DIAMETERS DIAMETERS ‘| 
THERMOCOUPLES 
INSULATION RESISTA 
INSULATION CEMENT WELD 


/ \ } 
MULTIPOINT | 
TEMPERATURE | \ 
RECORDER WELDING MACHINE 


PROPER ARRANGEMENT of thermocouples, heating element winding, and 
insulation for field stress relieving 


| _ MAX. TEMP. AND TIME HELD, AS SPECIFIED IN A.S.T.M. 
TABLES FOR TYPE AND THICKNESS OF METAL UNDER 
ANNEALING TREATMENT 


400 “hr. RISE 
. 200 “hr. COOLING 


TURE 


APPROX. 300°—POINT OF CUT-OFF 
| OF WELDING MACHINES AND 

CONTROLLED COOLING 
ATMOS. TEMP. | 


a CONTROLLED | “SOAKING” | 


CONTROLLED COOLING NATURAL | 
HEATING 


Perion “COOLING 
TIME IN HOURS 


TIME-TEMPERATURE CHART shows typical curve for stress relieving 


parts made of carbon steel 


Check List for Better Field Stress Relieving Jobs 


@ Use well-insulated heating ele- 
ment wire 
@ Use well-insulated thermocouples 
tested and certified true 


chine polarity carefully. 

@ Clean the weld of all slag and 
foreign metal. 

@ Keep machine rheostats in good 


@ Use thermocouple lead wire spec- condition 
ified for the thermocouple se-  @ Insulate the work well, and keep 
lected out heat-carrying air currents 


@ Calibrate the recorder before 
bringing it on the job 

@ Wind heating elements in one 
direction only—and check ma- 


@ Heat slowly 

@ “Soak” the material at the prop- 
er relieving temperature 

@ Cool slowly. 
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Here's How 


By RONALD E. CANNON 
Southwestern Editor 


ESSELS, pipe, fittings — in fact, 
any part of any size or shape 

can be easily stress relieved in place 
in the field with just the normal ma- 
terial and equipment. It’s not neces 
sary to transport the parts to a fur- 
nace—a convenience impossible any- 
way with large vessels, long runs of 
pipe, or all-welded structures 

loday’s most widely used technique 
is resistance heating done with weld 
ing machines. This is not a compli 
cated process, but some knowledge of 
the technique is a must. Beside pos- 
sible damage to an expensive welding 
machine, improper heat control could 
cause increased stresses in the metal, 
embritthement, or case-hardening 
the very conditions that stress re 
lieving should remove. 

For a successful job using resis 
tance heating, you will need: 1) resis- 
tance windings for the heating ele 
ments, 2) thermocouples to measure 
the temperatures, 3) a temperature 
recorder to keep track of tempera 
tures, and 4) a source of direct cur 
rent. 

The heating elements recommend- 
ed are 38 Nichrome V wire or <8 
Chromel “A” wire, insulated with 
Steatite or porcelain fish spine insula- 
tors. The insulation is necessary to 
prevent the heating elements trom 
shorting out by contact with each 
other or by contact with the metal 
being relieved 

Thermocouples may be any com 
mercial type suitable for the tem- 
peratures involved. Most satisfactory 
results will probably be realized with 
Chromel-Alumel or Iron Constantan 
Thermocouples should not be field 
manufactured—they should be bought 
for this specific service and should 
be tested and certified accurate 

Lead wire from the thermocouple 
terminal block to the recorder must 
be of the same wire as the thermo 
couple—never use Common resistance 
wire for the lead wire. Long thermo 
couple leads will give false readings, 
so it is necessary to calibrate the re 
cording instrument for each length 
of lead wire. The thermocouples them 
selves should be insulated with stea 
tite or porcelain beads—the lead wire 
should have rubber or plastic insula 
tion 
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Selection of the temperature recor- 
der is governed by the number of 
points to be checked. In general, a 
4 to & point recorder will handle 
most field stress relieving jobs 

Source of current can be any 300- 
400-amp D.C. welding machine. The 
size and number of welding machines 
required is governed by the length of 
resistance wire, A 300-amp machine 
can handle about 90 ft. of Nichrome 
or Chromel “A” wire-—-or three 40 
ft. elements in parallel 


The Stress Relieving Job 


1—Attach the thermocouples: For 
a pipe weld, normal practice 1s to in 
stall two thermocouples 180° apart 
on pipe 6-in. and under: four thermo 
couples 90° apart for larger sizes. On 
larger jobs, such as towers or ves 
sels, many more points will be read 
bear in mind that the points must 
be identified with a particular area 
being heated by a given welding ma 
chine 

lack weld the hot junction block 
to the pipe at the point to be read 
and lay the thermocouple flat against 
the pipe, parallel to the weld the 
length of the thermocouple. Then 
bend the thermocouple out through 
the insulation and connect to the 
recorder lead wires 

2—Install the heating elements: 
Wrap the heating element windings 
around the area to be stress-relieved 
For a pipe weld, start the windings 
14-in. on either side of the weld and 
wind the elements at '2-in. spacings 
for a distance of 4 in. on either side 
of the weld. Then, increase the spac- 
ings about '%4-in. per turn and con 
tinue the windings to the end of the 
area to be relieved 

All heating elements on one joint 
should be wound in the same direc 
tion. The polarity of the machines 
must be the same, if more than one 
machine is used. Thoroughly clean 
the pipe of all weld slag or foreign 
metals before and after winding to 
avoid shorting out the elements 

3—Insulate: This is perhaps the 
most important part of the successful 


stress relieving job—and the most 


frequently overlooked. At least 2 in 
of a suitable block insulation ts re 
quired. Diatomaceous earth or com 
mercial high temperature blocks are 
suitable for common steel. A close 


fitting insulation job will allow bet 
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To Stress Relieve in the Field 


ter heat control and faster heating 
Insulate the pipe 4 to 5 ft. in both 
sides of the weld and plug all cracks 
and points with a plastic insulating 
cement, then seal the ends of the in 
sulation. On large vessels, over 4 ft 
in diameter, insulate the inside ol 
the vessel also 

blocked of 


sealed off to prevent circulation of 


The pipe should be 


air inside. This blocking should not 
be placed within 10 ft. of either sick 
of the weld 

Heating elements, where they pro 
ject through the insulation, must be 
air-cooled, so the insulation must be 
“cupped out” to the pipe about | 
in. diameter and the element wires 
centered in this opening. Connect the 
leads from the machine directly to 
the elements, again insuring that the 
polarities of a multiple machine job 
are the same 

4—Heat slowly: Best results will 
be obtained if machine voltage ts at 
its minimum setting. Increase the am 
perage gradually to the maximum out 
put. Then increase the voltage. bo 
perience will soon show the best 
adjustments 

For carbon steel, the heating rate 
should not exceed 400°/hr. Carbon 
moly materials require a much slower 
rate—about 200 to 300°/hr and 
other materials vary 
composition. Rate of temperature rise 


according to 


should be held constant up to the sub 
critical relieving temperature which 
also varies with different material 

5—"“Soak” thoroughly: Relic! tem 
peratures must be held for th Our 
ing” period, which varies with the 
thickness of the material good 
rule of thumb is to hold the material 
at the relieving temperature tor on 
hr./half-inch of thickness 

6—Cool Slowly: After “soaking 
the job is only half complete. When 
the material is at a uniform tempera 
ture at the relieving range, it iruc 
ture is pliable. Final product ts then 
a function of the cooling rate. Because 
annealing and ductility are the end 
products of  stre reheving low 
cooling 1s necessary 

Again, this rate will vary with the 
material. For steel, it should not ex 
ceed 200°/hr 
At this point, the machines may tx 


down to about 300 


cut off and the pipe allowed to cool 
in the insulation jacket. Carbon moly 
material has a much more critical 


cooling rate 75°/hr. for the first 


four hours and not more than 100° /hi 
down to 200 

Ai 200°, the insulation jacket may 
be removed and the pipe or other 
material allowed to cool slowly in 
sill air. UW climatic conditions are se 
vere insulation should be lett in 
place and removed a layer at a time 

With «a small area, it is definitely 
not necessary to releve an entire 
vessel. For a nozzle on a vessel, the 
heating elements and insulation can be 
attached by means of tuds tack 
velded to the shell 
chipped off later. For a nozzle, the 


Ihe studs can be 
relief area should extend about two 
feet outside the outer weld 

Know Your Material! Check and 
re-check — the 


its critical temperature, and its ck 


material composition 


sirable heating and cooling rates 


Ihe BA F Proce Co Killeen, Texas 


ha ‘ tl ipplied for a patent on the 
ba ce ribed here, and a cet 
tificate of disclosure has been issued. B & 
! headed | Mr. David A. Bell and Mr 

bellows, licenses the process and 


application 


Properties of Heating 
Element Wire 


Chromel 1° Nichrome Site 


Resistance bactors: 


I obtain resistance at the mdicated t 
perature multipl rr ta ‘ it room ten 
peratur thre factor mdicated 
femp. bactor femp. bactor 
1 oo 1064 
() Lole 140) 1 
10 
Specifications 
tt Bare wire 
Diam.,in. 68 We. 1000 ft. ft. th 
( fe wire he 400) ibove tempera 
of meta when heating pipe with 
Nichrome wire porcelain beads cov 
ered wire melt at 2250") 


Sub-critical Relieving Tempera- 
tures of Typical Carbon 
and Alloy Steels 


AIST No. Temp. 
Carbon Stee C1020 1200-1300 
( e- Moly Steel 4140 1200-1250 
Nickel Steel 230 1100-1200 
Nif Steel 1200-1250 


PETROLEUM PROCESSING brought a tape 
recorder to the last regional meeting of the 
Western Petroleum Refiners Ass'n in El Do- 
rado, Ark., and came away with enough valu- 
able tips to provide a series of articles on 
solving processing problems. Source of infor- 
mation is the panel of authorities that took 
on all questions at an all-day question-and- 
answer session during the meeting. This is the 
second part of the series. For list of panel 
members, see box on p. 78. 


Eleven technologists and a recorder help you solve 


Catalytic Reforming Problems 


? 


a What factors should be considered in from reformers. One thing about this off-gas that refiners 

determining operating severity on catalytic are finding more and more, ts that it is pretty valuable 

reforming units? material to use as a fuel. There are many uses for it 

rather than burning it in the heater. This may be one of 

Womeldorph: | am going to try to the reasons we havent experienced plugging of the 


answer questions only in the light of 
Houdriforming experience. the 


burner orifices. | can't answer what to do to correct it 
because we haven't had it 


? 


sa What corrosion problems are being ex- 
perienced on catalytic reforming units? 
And has anyone experienced a furnace 
tube failure on a catalytic reforming unit 
as a result of either corrosion or other fac- 
tors? 


first question, | would like to refer 
you to a paper presented at the API 
meeting in New York on May 13, 
1953, entitled “Houdriforming Eco 
nomics versus Feed, Product Boiling 
Range and Reforming Severity,” by 
Noll, Burtis and Dart 

This paper pointed out that a fin- 


ished gasoline of any given octane 


Womeldorph 


number can be produced at less cost Womeldorph: Generally, the corrosion we have found 


by reforming the narrowest boiling range 400° end point has been where vou condense water. This is usually in 


naphtha with which it is possible to reach the octane level 
desired by the refiner 

In general, it is found that its best to reform at a 
moderate severity the lowest octane component of a 
straight run naphtha that you happen to have available plant where you condense water 
Of course along with that, any increase of octane re We 
quirement or decrease in the allowable lead concentra 
tion may compel the inclusion of the lower boiling 
components of the reformer stock. This probably will 
vary somewhat with the type of stock you are talking 
about, but generally it is valid 


the pretreat section ahead of the catalytic reforming 
unit. Although, if you don’t happen to have a dry stock 
and some moisture gets through to the other portions 
of the unit, you may even get some corrosion in your gas 


have found some corrosion in the condenser of 
a stripper on the pretreat section of the plant. This 
corrosion is primarily caused by the hydrogen sulfide 
and water that you get at this point from a wet charge 
stock 

In one plant I can think of, where they were prone to 
charge a very high moisture-content stock, they did ex- 


perience some corrosion in the gasoline stabilization 
se Hos anyone experienced fouling of 


furnace burners when utilizing the off-gas 
from catalytic reforming units and, if so, 
what method was used to correct this 
problem? 


Questions this Month Include 


© Operating Severity @ Corrosion Problems 
@ Burner Fouling e Coke Laydown 
@ Feed Preparation 


Womeldorph: Our experience has been that we have had 
practically no fouling of furnace burners by the off-gas 
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section. Generally, though, where the stock is dry, there 
has been very little trouble with corrosion. We haven't 
experienced any tube failures caused by corrosion on 


Houdiformers 


a What alloys are being used in the 
construction of catalytic reforming units 
charging either Hydrofined or low sulfur 
stocks? 


Womeldorph: Well, generally in reforming units we use 
low-chrome alloys. The reason is not so much for cor 
rosion, but more as a protection against hydrogen pene 
tration of hot material. Where the temperatures are low 
we don't use alloy material 

Along that line, for heater tubes we use something 
around 2'4-chrome. On reactors that are not lined, nor 
mally we might use |l-chrome 2-moly, and the pipe 
material is varied, depending upon temperature require 
ments. The pipe might also be low-chrome, such as I'4 


that is, for hot service 


? 


a What methods are used to dry cata- 
lytic reforming charge stocks? 


Womeldorph: We have used several methods. One way 
is to dry by distillation or stripping the charge and an 
other way 1s to dry by solid-bed driers, using alumina 
or silica gel. Either of these methods will dry the stock 
to the point where water isn’t any problem 

For moisture determination of this 
stock we use a modification of the 
Karl Fischer method. | can't tell you 
exactly what the specific modification 
is because | am not familiar with the 


laboratory technique 


as Wheeler: Oscar, 
could you tell us about 
corrosion with our 
Ultraforming unit? 


Fuchs: Our experience on corrosion 
has not been exactly the same as that 
reported by most people today I hat 
is, we have had some corrosion. We 
have an Ultraforming unit of 6,500 
to 7,000 b/d reactor charge capacity 
One unit has been on stream since 
May 1954 

Ihe feed to our unit has a sulfur 
content of 0.02 to O.O25* [he pre 
heat exchanger tubes are 2°~ chrome 
Ihe tubes in the furnace are 4-6 
chrome. We introduce hydrogen with Fuchs 
the feed ahead of the two preheat exchangers at about 
400°F on the naphtha. The mixture gains additional 
heat to S00-550°1 

From the exchangers, the feed goes to a preheat con 
and comes out around 910-930 We have experienced 
scale corrosion in the preheater section, in the ex 
changers, and in the furnace itself. We first noticed 
this when we picked up scale on top of the lead reactor 
as indicated by reactor drop. We shut down and cleaned 
the scale from the catalyst by screening 

During August of this year, we could not get th 


capacity out of the unit that was needed, because of hot 
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spots on some of the furnace tubes, One tube in pat 
ticular, in the preheater section of the furnace, was 
limiting the operation. We shut down and cut windows 
in return bends of the preheat section. We found about 
1 16-inch of scale in the tubes. The scale analyzed as 
80 to 90 iron sulfide and about 9°) carbon. We re 
placed one tube. We did not have a tube failure prior 
to this shut down, but replaced this one tube because 
of the scaling and resultant burning 

We think this corrosion is not severe enough, at thes 
time, to justify a desulfurization unit ahead of the UI 
traformer. | believe our mechanical engineers calculate 
a life of about ten years on the furnace tubes 

Our present feeling is that we will shut the unit down 
concurrently with the feed-producing unit, about every 
ix months, and probably acid-clean the furnace 

I mentioned that mechanically cleaning the tubes in 
the preheat section was a difficult task. We acid washed 
the other sections of the furnace, and we intend to acid 


wash all sections about every six months hereatter 


Pica, Thanks, Oscar. Bob Maddox, 
how about giving us a little dissertation 
from the standpoint of Blaw-Knox experi 
ence on the materials they have used in 
construction of a number of catalytic re 
forming units, and what procedures they 
have used in welding the alloys? 


Maddox: First, | might mention that 
these alloys have both a chrome and 
moly content Ihe chrome content 
vives resistance against corrosion by 
hydrogen sulfick he moly content 
vives more desirabl tress character 
istics at high temperatures. Another 
important consideration 1s resistance 
against hydrogen attack. No interre 


lation of these two components yields 
the desirable features you require 
In all catalytic reforming units Maddox 
where the use of alloys appli usu 
ally alloy are used above temperatures of 500°] \ 


few years ago that temperature level was established at 

I rom re ports | have seen deve lope dl by the ¢ ahftorniua 
Oil Co.. resulting from corrosion studies using HLS, itt 
indicated that the 10-year life period of 4-6 chrome 


moly o s-chrome I-moly is comparable. In other 


words, the higher stress characteristics in| 2'4-chrome 
l-moly permit a higher corrosion rate. 4-6 chrome 
moly, on the other hand, gives a lower stre character 
istic but has a lower corrosion rate-——-so, for the inne 
metal thickness, the 10-year life period of the two metal 
would be comparable [herelore ve might say that 
busically, the two metals might he ubstituted one for 
nother 

Now, in conclusion of thi tudy, they also made a 
rather comprehensive survey concerning heater tubx iW 
subject in which most people are very much interested 
and concluded that the best heater-tube material in that 
category would be a 3-chrome, |-moly material. 5-chrome 
heater coils do not have a satisfactory life, even in the 
heaviest commercial thickne available 

In the interest of certain economies, various client 
reduce alloy specifications to the point where many plant 
now are being designed using 1'44-chrome 2-moly ma 


terial in certain applications, such as reactors and heat 
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@ Catalytic Reforming Problems 


all-day question-and-answer ses- 
sion is a popular part of the WPRA’s 
annual regional meeting 

The 10-man panel replies to pre- 
pared questions, then answers ques- 
tions from the floor. 

The group of five refinery men 
and five engineering men was di- 
rected by Harry K. Wheeler, Pan- 


& Gas Co., 


Where this Information Came From 


Am Southern Corp., El Dorado, Ark. 

The refiners were: N. S. Banta, 
Pure Oil Co., Nederland, Tex.; E. A. 
Heike, Premier Oil Refining Co., Ft. 
Worth, Tex.; L. K. Buchanan, Bell Oil 
Ardmore, Okla.; M. S. 
Moody, Lion Oil Co., 


O. A. Fuchs, Pan-Am Southern Corp., 
Fl Dorado 


The engineering panel: R. R. Mad- 
dox, Blaw-Knox Engrg. Co., Philadel- 
phia, Pa.; J. S. Clarke, Esso Research 
& Engrg. Co., Linden, N. J.; D. F 
Ferguson, The Refinery Engrg. Co.., 
Tulsa, Okla.; J. F. Walter, Universal 
El Dorado; and Oil Products Co., Des Plaines, IIL; 
and D. E. Womeldorph, Houdry Proc- 
ess Corp., Philadelphia, Pa 


exchanger shells. We see no immediate objection to 
such a practice 

Experience indicates that all the previously mentioned 
materials are resistant to hydrogen attack at 950°P and 
600 psi partial hydrogen pressure, also that 2'4-chrome 
I-moly is resistant under conditions existing in heaters 

On Unifining or Hydrotreating plants, there are two 
schools of thought. One is to let the H.S concentration 
build up and use higher alloys. Units designed on that 
basis build up H.S concentration in the recycle gas 
stream to about 5%. When that is done, then we go up 
to an 11-13 chrome material which sufficiently resists 
corrosion and makes a good design basis 

On the other hand, you may put in an amine unit 
or employ some other means of keeping down the H,S 
concentration and use the conventional alloys that are 
used in the catalytic reformers 

Most everyone has specifications for fabrication of 
alloy pipe and equipment. Usually these specifications 
require preheating the weld to 600-800°F, using a weld- 
ing rod that will give the same deposit of material be- 
ing welded. Immediately after making the weld, the 
temperature is raised to 1200-1350°F for stress relieving, 
wrapped with asbestos cloth, and cooled in still air. The 
Brinell hardness test is a good indication of the quality 
of the weld. This is the standard procedure used in the 
fabrication of alloy pipe, and, also, equipment. 

Sometimes that isr’t too convenient, and, especially 
in the field, it becomes rather difficult, but in general, 
that is the desirable procedure. At our discussion during 
breakfast, someone brought up the point of using a 25- 
») rod, which in the past has been a conventional means 
of welding alloy materials. | don't think that has proved 
acceptable in the design of catalytic reformers as we 
contractors know them 


a Wheeler: is there anybody else on the 
panel with anything he would like to say 
about corrosion on catalytic reforming 
units? 


Heike: | would like to pass on to you 
people our experience on our Plat- 
former, which was built in 1951 at 
our Port Worth plant. It was one of 
the original Platformers—I think it 
was the Sth or 6th one——and all of the 
alloy piping is 2'4-chrome. As Bob 
said, everything above 500° is 2'%4- 
chrome 


However, at that time we could not 


afford to let a contractor build it, so 
we built it ourselves. Of course, be- * : PP 


Heike 


cause we built it ourselves, we had to 
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build it in the field. We could not afford to use shop 
fabricated pipe at that time. So, using 2'4-chrome, we 
did field welding using 25-20 rods, without stress reliev- 
ing. We did that based primarily on our experience dur- 
ing the war with 27% chrome materials 

We have had excellent results with the mechanical 
parts of this plant. The welds have withstood four years 
of operation and are very good, I might say, as far as 
corrosion is concerned. The plant has been running for 
four years now, and in the alloy section there is no ap- 
parent corrosion. Of course, we get the iron sulfide scale 
that everyone gets, but it has not resulted in the failure 
of any of the pipes, or any of the heater tubes to date 

Incidentally, our heater tubes are also 2'4-chrome 
and our heaters are actually “Petro-Chem” heaters that 
we retubed to use for this service, and they have done 
a very excellent job. Our only corrosion has come from 
the H,S-laden gas in the stabilizer receiver, or at the back 
end. At present, that is the only place in the plant where 
we will probably have to make any replacement 


Fuchs: At what severity is this plant operating? 
Heike: Oh, it runs to 96 research octane, leaded 


Womeldorph: I would like to make a comment about 
this high-chrome we are talking about. Normally, the 
sulfur content that would require 12-13% chrome would 
be too high for the catalyst in this system to take. | 
wouldn't think that in the catalytic reforming cases you 
would have that high a sulfur. 


Maddox: I'm talking about Unifining or Hydrofining 
operations where the hydrogen requirements are such that 
recycling of gas is needed; therefore, H.S concentrations 
can build up. 


Wheeler: In other words, the hydrogen sulfide concen- 
tration of the gas has a lot to do with the type of alloys 
you use, 


Maddox: Very definitely, yes. 


Wheeler: Any other comments? 


s Ferguson: Harry, | would like to 
throw out some consideration of the 
question of burner fouling from re- 
former off-gas. Like Don here, | 
haven't heard of anyone experienc- 
ing fouling of burners, but | wonder 
if such is the case if the addition of 
a higher heating value substance 
gives you a more luminous flame— 


Ferguson 
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more radiant flame—and wouldn't 
that take care of the situation? | 
would like to have any comments on 
that from the audience. 


Walter: There have been such prob- 
lems of burner fouling in a _ few 
plants. There are two solutions, in 
general. One is cleaning out the bur- 
ner periodically—and that is done 
quite readily with steam. The other 
way to solve this fouling problem is 
to water wash the gas. It takes quite 
a bit of water washing to do it. But 
I think the most practical way is just 


to steam the burners periodically Walter 


Heike: I might comment and say | think the bad actor 
here is H.S, and, of course anybody who has run West 
Pexas crude has had a similar problem. In other words, 
it is not primarily because it is from a catalytic refor 
mer, but because it contains a pretty high quantity of 
hydrogen sulfide 


Womeldorph: I have heard a case or so where they 
thought the material causing the slugging was probably 
an ammonium compound— possibly ammonium chloride 
I think there is a certain amount of halogen in the cata 
lyst, therefore, with nitrogen compounds in feed stock, 


is possible to get ammonium halides 


Maddox: We have experienced considerable plugging 
of burner orifices and fuel gas control valves on our 
Houdriformer .at Robinson, Ill., when burning a blend 
of reformer gas and delayed coker gas. We corrected 
the problem at the time by steaming through the con- 
trol valves and burner orifices. We tried burning our 
gas from the reformer alone and had almost no fouling 

The coker gas was blended in again and fouling again 
occurred, so it has been left out ever since 

We experienced some fouling also of the orifices and 
valves when coker naphtha was blended with the virgin 
naphtha charge stock. This was caused by the conversion 
of nitrogen to ammonia in the feed preparation guard 


case 


a Forter (Cities Service): In the Ultrafor- 
mer situation, where the return bends had 
windows cut in them for mechanical clean- 
ing, would it have been possible to steam- 
air-decoke that furnace and remove the 
deposits? 


Fuchs: I'll try to answer that. We had thought before 
we shut the unit down that we might possibly be able 
to steam-air-decoke, but when we analyzed the scale, it 
was iron sulfide and very litthe coke. So we didn't think 
that the steam-air-decoking would take out the scale 
That's why we cut the windows. We had a tough time 
welding the windows back in 


Wheeler: I might add that the acid cleaning we did in 
that furnace was very effective. It was a very simple 
operation. We cut one more window in the coil’s acid 
cleaner to find out whether we had cleaned it with the 
acid, and found we had 


Floor Question: Was that hydrochloric acid? 
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Wheeler: Inhibited hydrochloric 


? 


a Floor Question: (1) Has anyone had 
trouble with coking in a heater where only 
recycle gas is being heated? and (2) has 
there been trouble with the condensate in 
bleed gas lines on Fluid Hydroformers? 


Clarke: I can only give you an an 
swer in a negative way on that. | 
haven't heard of any troubles caused 
by coke laydown in the recycles cit 
cuit as yet. I'm sure if it had been 
much of a problem with the few units 
we have been operating so far, | 
would have heard about it. On the 
other, I draw a complete blank 


Wheeler: Let me say, Jim, you ap 
parently haven't heard that Destrahan Clarke 

did coke up their recycle gas heater. They still don't 
know why it happened, but it definitely coked up 


Clarke: By our units, | mean units in the Jersey family. 


Wheeler: Destrahan doesn't know why. I think the only 
explanation at all is lubricant carryover. They were 
using somewhat excessive lubrication in their reciprocat 


ing recycle gas compressors 


Forter: We have centrifugals, therefore no lubricants 
problem 


Wheeler: In other words, Mr. Forter, it has been a prob 
lem, and you wish you knew how to prevent it, Are 
there any more comments on catalytic reforming in 
general? Any questions? 


P ayed (Cities Service): | would like to 
know if anybody has catalytically re- 
formed coker and vis-breaker gasoline and, 
if so, what is the relationship between the 
coke yield from those stocks as compared 
with virgin stock? 


Walter: We normally don't charge these stocks directly 
to a Platforming unit. We pretreat cracked stocks so 
that they are hydrogenated, desulfurized, and denit 
rified. Therefore, by the time they are charged to the 
Platformer, you can't tell the difference between them 


and a straight-run gasoline, hence Platforming conditions 
and yields are not affected 


Wheeler: | think I know of some experience in attempt 
ing to do that on a fixed-bed hydroformer, and they did 
make more coke. Quantitatively, I don't know the an 
swer, 


Clarke: The thing that we are scratching our heads on 
now is hot shells on one of our fixed-bed units: I might 
say, our first fixed-bed unit an a certain process. This 
inches thick. It doesn't 
have an alloy shield or shroud between the bed and the 


vessel has a monolithic liner 


inner surface of the liner. Shell temperature is running 
only about 50 to 100” less than it would if it had no 
liner in it at all. The first answer that comes up is this 
We don't think it is by-passing, because the shell tem 
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perature is uniformly out of line at every point. Were 
it at only one or two points, then, of course, we would 
look for by-passing. So 


a | was wondering if anyone having a 
fixed-bed unit with a monolithic liner in it, 
and no shroud, had run into the same 
trouble we have—a hot shell? 


Wheeler: Yes somebody does. Right here in El Dorado 
Jim, how was the monolithic liner installed? Similar to a 
cat cracker liner, or was it different? 


Clarke: Similar to a cat 
Wheeler: With hexsteel? 
Clarke: With hexsteel, dual-layer liner 


Wheeler: Is there any insulation on the outside of the 
vessel? 


Clarke: None at all, Vapor-stops every two feet, which 
would pretty effectively kill any chance of by-passing 


Wheeler: Is this only during the reaction cycle 
Clarke: Well, that is all we have 
Wheeler: I see. It can't be hydrogen’ 


Clarke: We have a two-multiplier for decreased insulat 
ing value in our design calculations, but it looks like the 
multiplier should have been 16 or more 


Walter: Jim, | suspect you will find that the only way 
you can cure it is to put in a metal liner. We had that 
exact problem 


Clarke: That undoubtedly is the right solution but we 
would still like to know what ts causing the trouble 
even if it's only academic 


Wheeler: I'm sure there is someone in the audience from 
Pan-Am who can give us some information. We have 
hoth the reaction where you have the effects of hydro 
gen, and regeneration where you don’t have any hydro 
gen. Mr. Harbison, do you remember what our number 
is? It it 2 or 4? 


Harbison (Pan-Am Southern): | don't have the exact 
number, but I might point out that when we had high 
catalyst pressure drop, the reactor skin temperatures in 
the area of pressure drop were abnormally high 


Clarke: Do you have vapor stops? 
Harbison: Yes, in every foot 


Clarke: Well, it looks like we will suffer along together 
on that one, doesn’t it? My problem is the whole vessel, 
top heads, bottom heads, everything, even a bottom head 
where there is no flow across the inner surface 


Wheeler: You must have a bad liner job. In our situation 
the high temperatures were only where we had the high 
catalyst pressure drop. It was local at the top of the 
bed. The rest of the skin temperatures were what we 


RU 


would calculate them to be. Are there any other ques- 
tions or comments? 


P rigs (D-X Sunray): In regard to the 
non-corrosion they are getting down at 
Premier, what kind of material are they 
using in the reactor internal screen? 


Heike: We are using 18-8 chrome wire, type 304. It is 
still in there, in the first reactor. 


Riggs: Have you experienced a deposit on the wires? 
Heike: Yes, you get a deposit that you must clean off 


Riggs: We had a deposit on our wire, we cleaned it off, 
but we found when we cleaned it the metal loss was so 
great that the catalyst went through. We took the 11-13 
chrome wire out and replaced it with 347 


Heike: It is very interesting. When I was talking to Dr 
Bergman, about two or three weeks ago up there, he 
showed me a sample of some 304 that had come out 
ot one of the plants. It does a good job. However, it 
gets brittle after being in service for some time 


Riggs: Type 304 stainless was recommended to us, but 
we went to Columbium-stabilized materials in preference 
to the manganese-stabilized material 


Heike: Of course, you have to realize we've got a low- 
sulfur unit. In other words. we run low-sulfur crude and 
were not bothered by a high-sulfur or even intermediate- 
sulfur corrosion 


Wheeler: What is the sulfur on your feed, Gene? 


Heike: I would say it is about 0.04. It’s pretty low. I 
wish to say one more thing about this reactor installation, 
or whatever it is. When we built our units, we thought 
we were going to pioneer and we were not going to put 
in a Gannister lining. We thought we would be modern 
and put in a preformed Kaylo lining inside of our carbon 
steel reactors 

The original reactors were 4-foot ID and I think you 
are supposed to have a 4-inch lining inside, so we put a 
preformed lining in there and then, up in the core section, 
sawed pie-shaped pieces to fit it and made it look like a 
good job to us, and then put the alloy shield inside. So, 
as far as we were concerned, we were doing two things 
we were putting in a material that had a much better in- 
sulating value than Gunite. Then we tried it out. We put 
hydrogen in the unit and found out that even though the 
shield was there, the hydrogen didn’t know that the 
Kaylo was there. It got in the annular space behind the 
shield and just traveled up and the shell got too hot. So 
we had to cut the alloy liner out and put a Gunite lining 
in and cast it in place. Then we put the alloy liner 
back on 

First of all, the alloy liners themselves, I believe, were 
only 9/64-thick and they are out of 11-13 chrome. We 
have now replaced the liner in the second and third 
reactors with a “%4-in. thick chrome, 11-13 chrome, only 
because it had gotten thin, and any time you change 
catalysts, 9/64 isn’t very thick 

So I might say that we feel that the alloy shield on the 
inside and the gunite linings are the reasons that our 
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shell temperatures run in the neighborhood of 300 


with 
900 inside 


Any insulation on the outside? 
Heike: No, none on the outside 


Maddox: At our Robinson, Ill 


refinery we have internal 
insulation on the reactors of our Houdriformers, 6 in 


thick. There is 5 inches of SK-7 insulating concrete and 


1 inch of KS-4 refractory concrete by Bigelow-Liptak on 
hexsteel with no steel liner. The 
external insulation 

Soon after start-up, we 


reactors also have an 


found hot spots on the skin 
of the reactors in the neighborhood of 750-800°F. We 
removed some of the external insulation in varying 
amounts on the top of the reactors. We removed the in 
sulation on the top head and approximately 1 foot 
No. 1 reactor, that on the top head and approximately 
2 feet on No reactor, and that the top head and ap 
proximately 2 feet on No. 3 reactor 


on 


brought the 


temperature down to 500 to 600°F on the skin the entire 
length of the reactors at the same throughput 


Womeldorph: The outside insulation is only about an 
inch thick 


Maddox: Less than that-—approximately inch 
Womeldorph: It had practically no insulating value. It 
was only weather protection to begin with, but was suffi 
cient to keep your temperature up 


a What has been the experience with 
catalyst on Platformers, and what effect 
would there be on catalyst life when oper- 
ating to produce 100 octane reformate 
from a full boiling range East Texas 
naphtha? 


Walter: [he question asks for our experience in produc 
ing 100 octane (leaded) reformate. From a commercial 
standpoint we have only recently gotten up to that level 
A number of plants have made short tests under con 
ditions capable of producing 100 octane. One plant, for 
example, has a catalyst life of 65 bbl/lb after running 
steadily at 97, 98 and up to 100 octane, leaded, for 
some days 

There is one licensed plant which has been running 
consistently at 100 octane level and ts still on its first 
batch of catalyst. The catalyst life is now running at 
about the 25 bbl ‘Ib level, and ts still quite active 


s What percentage of hydrogen sulfide 
in Platformer recycle gas may be safely 
used without encountering excess hydro- 
cracking or carbon laydown? 


Walter: The question of allowable hydrogen sulfide con 
tent of the recycle gas is rather difficult to answer spe 
cifically because, a always eems to be true, there are 
variables which affect it. These variables are largely the 
type of feed stock and severity level. Qualitatively, the 
lower naphthene content of the feed stock and the higher 
the octane level, the more important tt becomes to mint 
mize the H.S content 

An important point to remember ts that, in con 
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sidering the total hydrogen sulfide in the reactor, you have 
to consider also the sulfur in the feed stock. This ts 
added to the sulfur in the recycle gas, because what the 
catalyst sees is really the total sulfur coming into the 


reactor 


? 


a What is considered a safe maximum 
reactor inlet temperature on a Platformer 


when charging 175 to 235° light naphtha? 


Walter: | would say something in the order of 
980°F, although again, that is something you cant pin 
down entirely quantitatively 


a How much should the inlet temperature 
vary to the various Platformer reactors in 
series? 


Walter: What we normally do is start off with fresh 
catalyst and reduce the temperature from one reactor to 
that one following by about 4 In other words, about 
5° below the first one for the second, and the third 5 
below the second one. As the end of the catalyst life ts 
ipproached these reactors are brought up to the same 


temperature 


a Does the presence of water with chlor- 
ides tend to activate or deactivate the 
catalyst? Is the activity a function of water 
in the charge stock? 


Walter: Activity is a function of water in the charge 
Actually there seems to be an optimum water content 
such that if the water content is too low, you dont have 
the optimum activity. If it is too high, you have lost ia 
tivity. Because of varying amounts of chlorides in the 
feed stocks, and such matters, we havent yet been abl 
to specifically tie down that optimum point But, in ven 
eral. it looks as though the drying in the prefractionator 
is about in the right range 

Ihe question | complicated because it seems to he 
extremely difficult to get accurate measurements of water 
in naphtha. The established methods don't always seem 
to give reliable result We tend more to operat vith 
the feel of the plant hy 


the way it seems to be reacting, rather than by basing 


existing water concentrations | 


operations on the measured quantity of water in the 
feed stock 


sa What quantity of arsenic can be re 
moved in a cold clay treating operation 
on Platformer charge stock, and what 
operating variables affect arsenic removal 
in this operation? 


Walter: Cold clay treating on straight-run gasoline doe 
quite an effective job. It seems to invariably take the 
arsenic content down to a level of ppm or less. And 
as long as its absorbtion capacil holds out, ut doesnt 
further affect the arsenic. But when that become filled 
of course, the clay must be changed 

As to operating variables affecting arsenic removal | 
know of no particular problem in chosing operating 


variables Wi imply charge the old naphtha to the bed 
ot clay and it does the job 1 would su pect that if the 
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feed were too wet, the arsenic removal would tend to 
be somewhat suppressed. This is one treating process, 
fortunately, which seems to work by a brute-strength- 
and-awkwardness method, and isn’t very touchy. 


s How is the optimum economic life for 
Platformer catalyst determined? 


Walter: | would presume what is meant by that question 
iS, assuming you are operating a unit, how do you decide 
when to change the catalyst? In general, the unit is kept 
running until the quality cannot be maintained any 


longer within the operating limits of the plant; then the 
catalyst is changed 


Beyond that, there have been some cases where peo- 
ple have run on the basis of yield. In one instance | 
know of, the catalyst was run to a level of 225 bbl/Ib 
The operator then concluded that, although he could 
still maintain octane level, he had lost yield and, there- 


fore, at that catalyst life, he could economically afford 
to change 


s Which is the most critical factor in 
catalyst deactivation with respect to de- 
hydrogenation and isomerization—chloride 
deficiency, or coke deposit? 


Walter: | would say the most critical factor would depend 
upon the point in the catalyst life. In early stages you can 
have some limitations on activity arising from: insufficient 
chloride. In general, though, near the end of the life of 
the catalyst, the activity will be influenced largely by the 
coke deposit on the catalyst. 

There are, however, other changes which may have 
taken place permanently in the catalyst. By this I mean 
that it doesn't necessarily follow that simply by burning 
catalyst off at that point, that the activity will be restored. 


Wheeler: Thank you Jack. Anybody on the panel have 


anything else to say about these questions on Platforming, 
or anything else? 


Heike: | might say, that in our plant we do what Jack 
says. We change the catalyst primarily when the yield- 
octane relationship gets to the point where it is not ec- 
onomical to continue. But in the four years, we have 
had five catalyst charges, and their average life has been 
120 bbl/Ib. We run on an eight-month cycle. 


a Wheeler: Mr. Reinkemyer of Anderson- 
Prichard would like to know of any work 
that has been done on the regeneration 
of clay used for removing arsenic in re- 
forming charges. Jack, have you got the 
answer for him? 


Walter: | know of no one who has attempted the re- 
generation of clay used for arsenic removal, therefore, | 
cannot tell whether it will or won't work. I think there is 
a chance that it would, Most people aren't in the position 
you are, with the facilities on hand to regenerate it, so 
they consider that is is more economical to buy fresh 
clay than build rengeneration facilities 


Hallmark (Sunray): I understand that Continental at 
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Ponca City has done some of that in a Thermofor kiln, 
and it has been successful. I don’t know any details 


Ferguson: That was tried in Houston. It was tried to re- 
generate the clay by drying with hot gas, but all it suc- 
ceeded in doing was releasing the arsenic back to the 
first batch of gas that went through it. So they aban- 
doned it after that first attempt, because it is very 
economical just to dump it and buy new clay 


s Wheeler: Are there any more questions 
on Platforming? 


Womeldorph: I would like to elaborate a bit on this 
second question. Dr. Walter pointed out that the im- 
portant thing is the sulfur going through the reactor. 
We have found that the recycle sulfur content will be 
about four times the sulfur in the fresh charge, assum- 
ing you don’t scrub the recycle. So, if you accept sulfur 
in the reactor equivalent to 0.1 wt.% sulfur on naphtha 
feed, then your fresh naphtha charge has to be 0.02 
wt.% sulfur or lower. 


s From floor; Forter: Do you have any 
trouble with plugging the steam generator 
tubes in the fluid hydroformer? 


Clarke: Well, here again I will have to give you a round- 
about answer because the good experience we are having 
is a consequence of the system we are using. This system 
was designed specifically to get around that problem 

We use a “carrier steam” medium in the coil circuit, 
and inject condensate into it to vaporize. We keep our 
gas-water ratio such that water never predominates by 
volume, and we don’t get slug flow, but rather we get 
what we think is annular flow, where the gas goes through 
the center of the tube, and there is just enough water 
present to keep the inside surface of the tube wet. This 
volume of water does not have sufficient heat capacity to 
be capable of shock-chilling the tube. Now, as a con- 
sequence of all this, we recycle the condensate that is 
subsequently condensed after vaporizing in the coil 

So, in essence we have a contained system that we 
can charge initially with pure water and then continue 
to evaporate to dryness as we recycle, and recycle with- 
out any plating out. Now, I fully appreciate it is not a 
direct answer to your question, but that at least is how 
we have gotten around the problem I think was implied 
by your question. 


Comment: Well, then doesn’t it run completely flooded? 


Clarke: The tube wall is wet only up to where we evapo- 
rate to dryness; then the steam is superheated in the 
remainder of the coil. 


Comment: So you don’t get into that problem of evapo- 
rating to dryness? Wasn't that your original question, 
what do we do in the hydroformers and do we run into 
that problem? 


Clarke: Wouldn't that experience be comparable to the 
waste heat boilers in fluid cat units? And there we do—we 
have had plenty of trouble with plating out. We periodi- 
cally have to clean the shell side in that case. We get 
lay-down on both sides. We don’t worry about the cat 
side, because, in the cats, that’s easy enough to ream 
out, but it’s the water side that causes trouble. 
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1960 Target for Refiners 


By V. B. GUTHRIE 
Associate Editor 


FUEL of uniform characteristics 
\ for all types of commercial gas 
turbine powered aircraft must be 
available throughout the U.S. and 
many other countries by 1959-60, if 
the oil companys suppl rs are to keep 
up with the continuing expansion in 
commercial aviation 

For example: a jet plane on a single 
flight from Los Angeles to Tokyo, with 
stops in New York, London, and 
Rome, will have to be assured of a 
uniform fuel whenever it refuels 

This is one of five highlights of an 
appraisal of fuel requirements for 
commercial gas turbine powered air 
craft made at a session of the National 
Aeronautic Meeting of the Society of 
Automotive Engineers in New York 
City April 9-12. The other four 
e@ Airlines favor a kerosine type fuel 
as the world-wide standard if the 
price 1s equivalent to that for other 
suitable materials. [This 1s because of 
the current wide availability of kero 
sine, its safety in handling and in 
combustion in the engines, and certain 
qualities inherent in the fuel itself 
@ lhe specification drawn for a uni 
versal kerosine fucl must be broad 
enough so as not to restrict the supply 
unduly. The fuel must be one made 
by many refineries in the U.S. and 


other countries whose location 1s con- 
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venient to the point of use. Airline 
operators explain that they must avoid 
high product transportation costs 
wherever possible 
@ The chief technical difficulty in 
setting up a world-wide standard is 
to reconcile the difference in vola 
tility between US produ ts and those 
of other countries. The distillation 
range of U.S. kerosine has to be kept 
high because of the temperature limi 
tations imposed in the gasoline tax 
laws 
@ Special precautions will have to be 
followed by oil company suppliers and 
airline users in the storing and han 
dling of a kerosine type fuel to elim 
inate all traces of free water at the 
time of servicing the aircraft. This is 
because of the danger of ice forming 
on fuel filters and in fuel lines, which 
can cause engine malfunctioning 
particularly at the 30,000-ft and higher 
altitudes gas turbine powered aircraft 
will use 

The SAE meeting at which these 
points were brought out was the first 
of its kind ever held. It was attended 
by representatives from oil companie 
aircraft engine builders, frame manu 
facturer and airline operators from 

| 


this country Canada, and En 


Repr entatives from the U.S. armed 


force and the British Miunistr ofl 
Supply also were present. H. A. Mur 
ray, California Texas Oil Co. Ltd 
New York, was chairman. J. S. Harri 


of the problen to be olved 


Shell Oil Co New York was co 
chairman 

loday’s big expansion in commer 
cial aviation inject a considerable 
leyree of urgency into the matter of 
selecting a standard world-wide fuel 
for all types of gas turbine powered 
plane Airline operators brought out 
in the meeting that during the past six 
month they have pla ed orders tor 
) straight jet-powered aircraft and 
170 turbo-prop powered planes, at 
u total cost of around $2-billion 
Avainst this, only $500-millon worth 
of conventional piston engine planes 
have been bought. Capital expendi 
ture during the next five years for 
turbine powered aircraft are estimated 
it about $500-million annually 

Fuel requirements for turbine plan 
have been estimated at 60-million bbl 
by 1963 it a cost to the airlines of 
about $400-million. This consumption 
vould be at the rate of approximate ly 
165.000 b/d. a sizeable factor even 
in the world production of kerosine 

Prompt settling of this supply prob 
lem is important, the airline repre 
entatry told the SAE meeting. Thi 

hecauuse of the high cost factor of 
et fuel im aicratt operating cost 


oO ranve from 20 to 40% of 


rr mile a i onventional 
plane using regular aviation gasoline 
One airline estimated its fuel con 
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@ Standard Jet Fuel by 1960 


sumption would be 2200 gal/hr for 
a plane operated 4000 hr/yr. At a 
delivered cost for fuel at 17¢/gal, the 
total annual cost would run up to 
$1.5-millon. Inside of 34% years this 
would equal the original cost of the 
plane itself 

A 2¢ saving on each gallon of fuel 
would mean an annual cost reduction 
on each plane being operated of 
around $175,000 


Kerosine Is Now 
Available World-Wide 


The principal factor influencing the 
selection of a kerosine type fuel for 
commercial airplanes is its availability 
in all countries where refineries are 
located. This would avoid a high prod 
uct transportation cost to the point 
of use. The same kerosine product 
which now serves other markets is 
suitable as a gas turbine airplane fuel, 
U.S. and English oil company repre 
sentatives told the meeting 

Refiners outside the U.S. now sup- 
ply kerosine for illumination and at 
some locations also as a gas turbine 
aircraft fuel. Commercial gas turbine 
powered planes have been operated in 
England and in Europe since 1952 
and more recently in Australia and 
the Caribbean area. In a few months 
they will be operating in the Far 
Fast. At refineries in England and 
Europe, a kerosine yield of 18% on 
crude runs is better attained, This 
product is more volatile than that 
made in the U.S., with good burn 
ing qualities because much of it comes 
from a paraffinic crude oil 

In the U.S., gradually declining 
markets for kerosine have brought the 
yield down to an average of 4.3% 
for all refineries in 1955. Supplies 
could be increased if necessary by 
stepping up this yield. Some additional 
supplies could be secured by using 
the lighter fractions of the refinery 
cut, those ranging down to the vola- 
tility limits set by the gasoline tax 
laws 

By these laws, a product distilling 
below 347° F at the 10% evaporation 
point and below 464°F at the 95% 
point becomes subject to the motor 
fuel tax. As shown in the accompany- 
ing chart, most U. S. kerosines are 
well above these volatility limits, par 
ticularly in the higher boiling range 


Distillation Qualities 
Are Important 


Characteristics of a kerosine type 
fuel for gas turbine aircraft in com 
mercial service as discussed at the 
SAE meeting include 


ice formation on fuel filters, in fuel 

Distillation range: Fuel volatility 
has an important influence on smoke 
carbon, combustion efficiency, and 
combustor endurance, according to the 
representative from General Motors’ 
Allison Engine Division 

Distillation requirements of the fuel 
his company specifies are set by four 
points, the maximum limits being de 
termined by their experience “con 
sistent as far as possible with avail 
ability.” For a 10% distillation point, 
392° F maximum was selected; for 
the 50% , 440° F; for the 90% point, 
500° F; and for maximum end point, 
$72°F 

Representative of oil companies 
now marketing turbine fuels abroad 
thought these specifications were not 
representative of fuels now proving 
suitable in other countries 

Gravity range: This characteristic 
is recognized as important because it 
determines the flow of Btu’s to the 
engine. Present requirements of U.S 
engine manufacturers call for an API 
gravity range of 40 to 48. Some au 
thorities thought the range could be 
widened to 38-50. It was brought out 
that a new type of fuel flow control 
unit automatically compensates for a 
change in the gravity of the fuel being 
fed to the engine 

Burning test: This is regarded as 
necessary in the specifications because 
it would indicate the effect of the burn- 
ing fuel on the lining of the combustion 
chamber. The present smoke test was 
not believed to be adequate and the 
longer burning test was recommended. 

Freezing point: The opinion was ex- 
pressed that this should be low, to 
insure pumpability of the fuel at the 
altitude at which jet transports will 
fly, yet not restrictive on supplies 
Some present specifications call for 

40°F; however, some authorities 
believed a freezing point of 58°I 
will be required by some of the air 
lines 

Sulfur content: Airline specifica- 
tions now range from 0.2 to 0.4%; 
this is regarded as a suitable range for 
world-wide supplies 

Aromatics content: Not over 20% 
aS a maximum is prescribed in some 
instances now. Oil companies now 
selling turbine fuels abroad consider 
turbine engines insensitive to aromat- 
ics and believe specifications should 
call for not over 20° aromatics con 
tent. 


Fuels Must be Water-Free 
At the Servicing point 


Water at the point of servicing, 
even in small amounts, can result in 


lines, and in the tanks. This can occur 
even above the freezing point of the 
fuel. It results in loss of engine power 
and other evidences of engine mal- 
functioning. The phenomenon occurs 
mainly during high altitude flight 

Water may enter the fuel from the 
following sources: 


|—Free water pumped in with the 
fuel 


2——Water in suspension carried by 
dirt in the fuel 

3-—Condensation in the fuel tank. 

4—Water in solution in the fuel 
can be up to 40-50 ppm 

With some of the kerosines, the 
water in solution is in the form of a 
vapor which has been found difficult 
to settle out 

Oil companies storing and handling 
jet fuels will be called on to use great 
care to see that their product has a 
minimum of water and contaminant 

Mechanical steps are also being 
taken to overcome this flying hazard, 
including better design of the fuel 
system, and fuel heat exchangers, pre- 
vention of cold settling or provision 
of special treatment of the fuel in 
the tank, and the use of such addi- 
tives as isopropyl alcohol and freez- 
ing point depressants 


ASTM is Drafting the 
World-Wide Standard 


Ihe actual work of drafting the 
specifications for the standard for a 
world-wide kerosine type of fuel for 
gas turbine powered aircraft is in the 
hands of Technical Committee J on 
Aviation Fuels of Committee D-2 on 
Petroleum Products and Lubricants, 
of the American Society for Testing 
Materials. Men representing oil com- 
panies, engine manufacturers, and air- 
line operators serve on this committee 
Ihe chairman is J. T. Hendren, Pan 
American World Airways, Miami, 
Fla 

Principal obstacle confronting the 
committee is the difference in the dis- 
tillation characteristics of kerosines 
made in the U.S. from those in other 
countries. The U.S. oil company rep- 
resentatives on Committee J feel that 
there is not sufficient representation 
from oil firms supplying fuels abroad 
to resolve this point of difference sat- 
isfactorily. 

The use of gas turbine powered air- 
craft in commercial flying seems des- 
tined to grow rapidly in the next few 
years throughout the world. A_ fuel 
specification standard should be se- 
lected promptly so that fuel can be 
supplied at all points at no extra high 
fuel transportation cost 
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Double port globe body for conven- . 


tional service. Also supplied single 
port where tight closure required. 
Normaily supplied in iron or steel in 
sizes Ye" thre 12”. 


Split type body in which parts are 
readily accessible; can be econom- 
ically supplied in various alloys 
for corrosive service, Avollable in 
flanged sizes '/2” thru 2”. 


Cc 


TYPE 657-458 


Angle control valve for handling 
fluids containing solids, or floshing 
liquids which are erosive. Normally 


+ sipplied in sive! flanged ends in 


sizes 1” thru 6” 


FISHER GOVERNOR COMPANY - 


CANADIAN PLANT: 
LEADS THE INDUSTRY IM RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


Three-way control valve for by-pass 
or blending service. Eliminates need 
for two globe type contro! valves. 
Available all castable allo 

thru 12”. 


Small and compact bronze control 
valve for relatively light service. 
Available in screwed sizes ‘” 
thry 2”. 


i Special design bodies 
process services 


Wide selection of sizes 
and availabie in all 
 castable alloys 


Supplied with improved 


= 
g diaphragm operator 


Fisher operator on Sounders pot- - that provides accurate 
ented valve is widely used on “hard 
valve response 


to handle” fluids which are viscous 
and/or corrosive. Available in wide 
variety of materials in sizes Ys” 
thru 6”, 


MARSHALLTOWN, IOWA 
WOODSTOCK, ONTARIO 
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FAST ANALYSES 
FOR A FAST AGE 


Mass Spectrometer 


for Jet-Fue/ Research 


... Production 


Records from the 21-103C are 
permanent, casy to interpret 


Ihey are made automatically, 
s that the operator can pre 


pare the neat sample while one 
is being analyzed 


Consolidated Electrodynamics 
CORPORATION 
formerly Consolidated Engineering Corporation 
300 North Sierra Madre Villa, Pasadena, California 
SALES AND SERVICE OFFICES IN 


Electronic 


Albuquerque, Atlanta, Boston, , ‘struments for 
Buffalo, Chicago, Dallas, Detroit, New York, Pasadena, Philadelphia, | Measurement 


San Francisco, Seattle, Washington, D. ¢ | and Contro/ 


(To obtain more data on advertised products see page 140) 


Here is an instrument that literally counts 


molecules to provide one of today’s fastest 
methods for analyzing hydrocarbon gases 
and liquids. Because it can quickly, accu 
rately determine mixture components at 
mass numbers as high as 700, yet be 
equally at home with gases and light 
liquids the 21-103C has proved invaluable 
in every phase of the growing jet-fuel busi 
ness. It is used in process research to per- 
fect new refining methods in process 
control to insure production efficiency and 
product quality and in the jet-engine 
business itself for fuel and exhaust-gas 
analyses in research and development 
studies of combustion efficiency 

The 21-103C Mass Spectrometer ts fast 
only an hour or less to analyze even com- 
plex mixtures . . . key-component determi- 
nations in just minutes Up to 30 or more 
components can be separately determined, 
and a permanent, easily read record ts 
made automatically for every analysis 
Where accelerated research and produc- 
tion programs demand fast methods 
and top accuracy it will pay you to 
investigate this thoroughly proven, thor 
oughly up-to-date instrument. Send for 
Bulletin CEC 1800C-X19 


HERE'S WHAT THE 21-103C 


MASS SPECTROME 


CAN DO 


exploratory analyses every volatile material 
in the sample registered, its presence made 


known, whether or not it is expected 


control analyses .. . feed, intermediate, or prod 
uct streams quickly analyzed, for maintaining 
optimum process efficiency and uniformly 


high product quality 


purity determinations can detect contaminat 
ing substances present in concentrations as 


low as 5 parts per million 


research investigations... flexible operation is 
ideal for the non-standard conditions en 


countered in research work 


complex-mixture analyses 30 or more com 
ponents in mixtures can be separately deter- 


mined; even mass isomers readily separated. 
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PETROLEUM PROCESSING 


Lining Fitted—Before Welding 


wie 


Vessel Completely Lined— After Welding 


For Special Processing Vessels 


Come to STRUTHERS WELLS 


LINING processing vessels of all kinds for 
chemical plants and refineries is another 
service in which Struthers Wells specializes. 
Years of engineering experience and exten- 
sive fabricating facilities enable us to build 
lined vessels that meet all codes and require- 
ments. 

The vessel illustrated is Inconel-lined, 


itruthers 
ells 


36” 1.D. x 43’ high. Working pressure is 
600 Ibs. Lining is welded to outer wall to 
become an integral part of the processing 
vessel. 

Vessels can be furnished lined with ti- 
tanium, stainless steel, nickel, silver, has- 
telloy and other weldable metals to suit 
your applications. 


STRUTHERS WELLS CORPORATION 


TITUSVILLE, PA. 


Plants at Titusville, Pa. and Warren, Pa. 


June, 1956 


(To obtain more data 


Offices in Principal Cities 


on advertised products 140) 
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alkylatio 


. for “MOTOR” OCTANE 


The persistent trend to higher compression ratios in 
automotive engines is focusing attention on alkylation 
a8 an important process means for increasing a re- 
finery’s Octane potential. 

Foster Wheeler is currently designing and construct- 
ing an alkylation unit for a midwestern refiner which 
will produce 3800 bbl /day of motor alkylate. This unit 
features “effluent refrigeration,” the most significant 
advance in alkylation technology in 15 years. 

The unit shown in the photograph, recently com- 
pleted for a South American refiner, is but one of the 
17 alkylation units designed and constructed by Foster 
Wheeler. This cumulative experience is available to 
refiners everywhere — for evaluating the economics of 
the process and undertaking full responsibility for 
plant design and construction. For complete informa- 
tion, write to Foster Wheeler Corporation, 165 Broad- 


way, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK *« LONDON ¢ PARIS « ST. CATHARINES, ONT. 
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Petroleum Processing 


‘‘Clip-n-File’’ Process Data — 
Ethylene and Propylene 


from refinery gas by thermal cracking of 
ethane and propane one & Webster proce 
p. 93 


‘“‘Clip-n-File’’ Engineering Data — 
Heat Fundamentals 


What heat is, how it 


WOCESS at, and some helpful data 


measured, the 


Your Guide to . | 


Are You Watching the Trends? 


Keep abreast of the current statistics each month 
on crude runs to stills, product output, supply, and 
demand data. Turn to Operating Trends. A help 
ful feature now included ts a “target” on the charts 
showing adequate stocks at critical dates ahead 


p. 135 


Handy Welding Positioner 


Simple shop made unit makes it casy to handk 
jobs in awkward positions. If you've already mad 
one of your own, look at some of the other plant 
this month and every month — in 

department, Plant Practice p. 97 


Easy-to-Use Pipe Markers 


require no cleaning or scraping of surface 
fore application, provide quick identification 
can be used on pipe in diameters trom in, to 
40 in. See What New! for this and almost 50 
other new ideas in equipment and products p. 143 


New Patent on Sweetening 


Better mercaptan removal results when causti 
lved in alcohol, according to th 
Mobil Oil Co. S Pat 


INDEX TO DEPARTMENTS 


Advertisers’ Index 

Book Reviews 
Engineering ‘‘Clip-n-File’'' Data . 
Equipment — What's New! 
Information Offered 
Meetings for OilMen....... 
New Words in Your Reading . 
Operating Trends ..... 
Patents 

Personals . 

Process ‘‘Clip-n-File'’ Data 
Readers’ Service Card 
Statistics — Operating Trends 
Suppliers News 

What's New! 


PETROLI 
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It's unanimous! These Crane valves 
for the process industries were espe 
cially designed of Crane alloys to 
cope with costly corrosion and to 
cut replacement costs 

The gate valves feature a simple, 
aplit-wedge dise construction which 
permits discs to rotate freely within 
guides and to seat tightly at all 
The 


free movement of the disc, plus uni 


points on the seat perimeter 


form seating and unseating loads, 
minimizes galling and seizing, re 
duces wear and allows smooth oper- 
ation under all conditions. 

Globe and angle valves now feature 
a modified plug-type dise that com- 
bines the advantages of the easier 


match in Crane 


and Craneloy 20 valves 


seating of the narrow ball-to-flat 
seat and the high resistance of the 
wider plug-type dise to corrosion, 
erosion and cutting. In addition, 
these valves offer a new swivel disc- 
stem connection that seats the disc 
squarely every time. Minimum 
clearance eliminates vibration. 
These valves are available in 18-8 
SMo and Craneloy 20... 
globe, angle and check patterns . . 
to6’.. 
Rated 


p.s.i. at 


in gate, 


_ screwed or flanged ends. 
150 p.s.i. at 500° F.—230 

100° F. For more detailed 
information, confer with your 
CRANE representative or write to 
the address below for the 12-page 
circular AD-2080, 


fi 


Split-wedge disc gate. 


Crane trunnion-mount- 
ed split-wedge disc 
combines the benefits of 
free rotation with uni 
form seatlood pressure 


New swivel disc stem 
connection in globe and 
angle valves permits 
the disc to swivel freely 
on contact with seoting 
surfaces 


CRAN E VALVES & FITTINGS 


HEATING 


PIPE KITCHENS « 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


PLUMBING 


(lo obtain more data on advertised products see page 140) 
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Corrosion meets 
18-8 Sho 
Po Swivel disc globe. 


START 
HERE 


Process——Ethylene and propylene production 
by thermal cracking of ethane and propane 
separated from refinery gas 


Process Description—-Ihe tlow diagram ts 
typical for ethylene and propylene from retinery 
vas 

Refinery gas is compressed in several stage: 
with interstage cooling and heavy constituent 
condensation. After removing acid va 
chiefly H.S and CO.—by ethanolamine absorp 
tion, the gas is purified by 2-stage caust 
scrubbing 

After compression, the vas is cooled, then 
dehydrated to a dew point below-lOO F by a 
solid desiccant—such as alumina. Multiple de 
hydrators allow desiccant regeneration without 
‘topping plant operation. Next the gas is fur 
ther cooled and partially liquefied 

The gas stream ts separated by low tempera 
ture fractionation, giving high purity ethylene 
und propylene, ethane, propane and fuel ga 

Ethane and propane are cracked in direct 
fired tubular furnaces to make more ethylene 
and propylene. A small amount of steam 1 
added to the cracking charge stock ahead of the 
radiant section tubes. Cracking furnace effluent 
is cooled (with steam generation by waste heat 
recovery, if economic) prior to compression 
Ethylene plants are operating both with and 
without waste heat steam generation. Furnace 
effluent is finally cooled by direct contact with 
recirculated quench water in a plate tower 

Cracked vase rich in ethylene and prop 
ylene——are compressed in several stages with 
interstage cooling and heavy constituent con 
densation. This 1s usually in the same machine: 
that compress fresh retinery gas feed by mixing 
the two streams 


Table 1—Ethylene Plant Material Balance 


feedstock 
Ke MMSCED 19 
Fuel value, MMB hr LHIN 
Analysis, vo! 


K gas, MMSCED 
Fu value MMB he 
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Acteylene is removed by catalytic hydro- 
venation using hydrogen from the cracked 
vas. In some situations, acetylene ts also re 
moved from the refinery gas. Alternately, all of 
the acetylene may be removed from the ethy 
lene product, depending on catalyst chore and 
other factors. Acetylene hydrogenation cata 
lyst is in multiple cases to permit catalyst re 
conditioning without interruption of plant 
operation 

Cracked vas—together with refinery vas 
feed stock is then dehydrated, and enters the 
low temperature fractionation section 
mixed vas stream usually is first demethanived 
to separate light constituents for plant ftued 
Ihe demethanizer bottoms stream us then de 
ethanized, giving an overhead stream of eth 
ylene-ethane which goes to the ethylene tower, 
giving high purity ethylene product overhead, 
and an ethane bottoms going to the cracking 
furnaces 

The de-ethanizer bottoms stream yvoes to a 
depropanizer to give an overhead propane 
propylene stream that may be separated in a 
propylene tower to give high purity propylene 
overhead product and propane bottoms which 
is charged to the cracking furnace \lterna 
lively, the propylene may be chemically re 
acted for example im a cat poly or tetramer 
plant with propane returned to the cracking 
furnaces. Depropanizer contain buty 
lenes, butadiene, butane and some C) materials 


In the low temperature section, tower retlux 


Table 2—Utilities Requirements 


| OF pre vl 

pr Ih. 
buel ga furnace fuel MMittu bie TRIN 
(puny hit ‘ 
Mab 


Table 3—Production Cost Breakdown 


lotal Lavestment, erected plant $0 
thylene production 00,000,000 
Expenses per du 

Feed stock 


Refinery pa MMB 

By product credit 
buel ga MMEBtu 
lotal redit 

Net cost of feed stock $4,170 


Direct operating expenses 
steam @ M ti 


MMB 


direct operating expe per $6 005 


Indirect operating expenses 


General and acdmuinistrat 


lirect operating cxper 
uran ( 


reciauior rive iv 


lotal indirect Operatu ‘ pe $6,747 
lotal production cost per day $20,912 
Cost th. for ethylene and propylene 90.0241 
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FEED STOCK PREPARATION SECTION 


AMINE AMINE CAUSTIC ACETYLENE 3RD STAGE 
ABSORBER PEACTIVATOR WASH TOWER HYDROGENATION GAS COMPRESSOR DEHYDRATC 
= Cw 
REFINERY 
STM 
GAS 
— 


ETHANE CRACKING 


PROPANE CRACKING 


THERMAL CRACKING SECTION 


QUENCH TOWER 


BOILER FEED 


WATER 


1ST & 2ND STAGE CRAI 
GAS COMPRESSORS 


is condensed by a refrigeration system with ulti 

mate heat rejection to cooling water. Suitable 
refriverants include ammonia, propane, prop 

ylene, ethane and ethylene with temperatures to 
u minimum of about 


Raw Materials—Retinery gas ts attractive as a 
feed stock for making ethylene and propylene 
as the refiner often attaches only a fuel value 
to it-——but to the petrochemical manufacture: 
it is a source of existing ethylene, propylene, 
butylene and butadiene, as well as the materials 
most easily converted to olefins by thermal 
cracking—ethane and propane 

The plant cracking section may be designed 
to process more or less furnace charge stock 
than is in the refinery gas, allowing a step-wise 
plant expansion program to meet future de 
mands. Cracking stocks other than ethane and 
propane for which there are years of com- 
mercial experience——are butanes, light and 
heavy naphthas, gasolines and gas oils 


Operating Conditions system 
conditions depend on required product purity, 
olefin recovery, and the refrigeration system 
chosen. In a typical situation, recovering high 
purity ethylene, demethanizer pressure ts gen 
erally above SOO psig. Other tower pressures 


ure lower. Reboiler temperatures are below 
where polymerization could occur. Refrigera- 
tion is supplied at several temperatures be 
tween 40 and —150°1 

Cracking furnaces operate at substantially at 
mospheric pressure and outlet temperatures 
upproaching No preheat is needed 

Acetylene hydrogenation is at 200-600'F, 
depending upon the catalyst used 


Yields—When processing refinery gas, yields 
depend on both the extent of olefin production 
by thermal cracking and the recovery of ethane, 
ethylene, propane and propylene. Substantially 
all propane-propylene and 96-98‘; ethane 
ethylene are recovered in a well designed frac 
tionation plant. Cracking yields may be directed 
primarily toward propylene production, or pro 
duction of both ethylene and propylene 

Ethylene purity can be up to 99.9%, de- 
pending on anticipated use, and meets all poly 
ethylene yrade specifications (for acetylene 
sulfur and other contaminants) 

Overall material balances for the plant rep- 
resented in the flow diagram are in Table 1, 
with utilities given in Table 2 


Equipment——Cracking furnaces are gas tired 
updraft types, with burners disposed to give 
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PROCESS 
ings SHEET NO. 7 


LOW-TEMPERATURE FRACTIONATION SECTION 
ETHYLENE PROPYLENE 
CATER RESIDUE 
DRATORS DEMETHANIZER DE-ETHANIZER TOWER DEPROPANIZER TOWER 


rs ( ) A 
ce 
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PROPANE 


Ethylene and Propylene 


Krom Refinery Gas 
6) UNFOLD FOR START OF PROCESS DESCRIPTION 


CRACKED 
SSORS 
Nexability in controlling the heat input pattern 
Multiple furnaces allow scheduled shutdown 
lor decoking without interrupting plant) pro 
low fluction 
Ta Steam or combustion gas turbine, or clectrn 
be lotor (or combination) driven centrifugal com 
ors are used in cracked gas and retriverant 
ul Te 
Ires 
Production Costs—— Table 3 shows production 
osts for a 200 million Ib. yr. ethylene plant 
Installations Stone & Webster experience in 
‘Ids ud 9 commercial ethylene projects (9 now 
ion nder design and construction) with a total 
ine, thylene capacity of about 2,500 million Ib.) yt 
ally Most of th ire in the U. S. with others in 
ine (sreat Britian, Canada, France and Japan. Feed 
AC tocks include refinery va ethane, propane 
GULF OIL CORP.'S NO. 2 ETHYLENE PLANT, 
ro oils and crude oil nd const tone & V 
de Licenses Know-how desiyn and construct 
rly thor we available from Stone & Web { 
ne Eenemeeriny Corp., 90 Broad St. > 
y 
I, Relerences Additional information) thi 
n be found in 
ired 
Jive 


dy 
» <x 
t 
Qo 
ed 
tig, 
— 
a 
= 
» se 
4 “HE 
‘ 
(a 
— 
» 
tit 
956 mM PROCESSING Jur 


Nicholson steam trap capacity gives you... 


faster, more effective 
condensate removal 


Nicholson capacity is greater than that of any other trap of the 
same size. And, greatercapacity  rightacrossthe board means 


x a » the Nicholson trap discharges condensate and air from petrole- 


um process steam lines and equipment faster, more effectively. 


@ powerful valve action—big husky bellows. 
Write, today, for your copy 
of new Bulletin 10-55 for 


detailed information @ high capacity —effective use of large orifice. 


@ positive shut-off—finely ground valve and seat. 


@ each unit service tested—with steam. 


When less than the best won't do, specify Nicholson. 


NICHOLSON 


TRAPS * VALVES © FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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CHEMICAL AND 
PETROCHEMICAL 


~ 


METALLURGICAL 
AAA 


PROFIT 


= PROCESS DEVELOPMENT 
PILOT PLANT INVESTIGATION 


ATOMIC ENERGY 


Operating plants are 
today proving the worth 
of Catalytie’s ability 

to design for profit 


Pioneering achievements 
in such diversified fields 
as metallurgy, petroleum, 
chemicals, and 
petrochemical are 
recorded in concrete 

and steel. 


The skill, creative ability, and 
experience of Catalytic’s 
personnel, alone or 
supplementing the engineering 
forces of your own organization, . 
can create the kind of plant § 

that will produce profits for you “ 


PHILADELPHIA 2, PENNSYLVANIA + TOLEDO, OHIO 


in Canada: 
CATALYTIC CONSTRUCTION 
OF CANADA, LIMITED 


ONTARIO; MONTREAL, QUEHES 
CATALYTIC ON-TIME... 
ON-BUDGET SERVICES 


the metallurg 
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petrochemical and oi! refining A 
Engineering; Proeure er 
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A record of installations 
that in itself is incomparable 


just as all Petro Chem Isoflow Furnaces 


are most efficient by any comparison 


PETROCHEM™M-ISOFLOW FURNACES 


Sige .. 
PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES 


Rawson & Co., Houston © Wm H. Mason Co. Tulse * 
D. D. Foster, Pittsburgh * Turbex, Philadelphia * 


«. 4 


Lester Oberholtz, Los Angeles * Faville-Levally, Chicago * 

Flagg, Brackett & Durgin, Boston * G M. Wallace, Denver 

international Licensees and Representatives: SETEA SA Comercial, Industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr C. Otto & Comp. GMBH, 

Bochum, Germany * Birwelco itd., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe 
Anonyme Beige, liege, Belgium * Huertey Italiana Milan, Italy 
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PETROLEUM PROCESSING PLANT PRACTICES 


Practical Tips and Ideas for Improving Operations 


Welding Gantry Licks any Job in the Shop 


‘OU may not have the amount of 
pipe fabrication work in your 


plant that Esso St indard Oil Co.'s 
Louisiana Division has in the central 
maintenance building of its 326,600 
b/d Baton Rouge refinery. But, it 
might pay to look at what Esso has 
done in the way of a gantry set-up 
for either automatic welding, or any 


number of smaller jobs 
The complete gantry assembly trav 
els back and forth on a pair of rails 


in the shop floor 
ft, 2% 


providing considerable working 


These 


Tal 


in. apart and about 


ls are 23 
long 
pruce 


Ihe welding head assembly itself can 


travel back 


and forth on the carriage 


beam at right angles to gantry travel 


and the carriage beam can be raised 


and lowered 


of the welding electrodes 1s 


in.; thei 


72 if 


Within 


maxinum 


low 


the welding head 


Maximum high position 


S tt 


position is 


assembly 


we additional motor drives and pre 


cision controls for positioning. A push 
button control is mounted directly on 
the assembly. The unit carries its own 
motor drive 

Motor drives for the gantry include 
the main floor travel drive unit; a ‘2 
hp, 115-230 volt, single phase motor 
vith 1400 in-lb maximum torque 
and a motor for the jack screw a V2 
hp slow speed unit running at 190) 
rpm under full load 


Vacuum Tank Truck 
Performs Double Duty 


\ ACUUM tank trucks perform 
/ 

many useful jobs around refineries 
in removing liquids from equipment 


And they 


are especially useful if equipped with 


hefore cleaning operations 


both a vacuum pump and a steam 
exhauster is has been done at Shell 
Oil Co.'s Wood River, Il refinery 

Vacuum tank trucks are called on 
for many duties: emptying cesspools 
removing slime from cooling tower 
basins, emptying barges, and cleaning 
out tank bottoms 

Shell Oil at Wood River has now 
combined both types of pumps on 
one truck. The exhauster unit ts rated 
it 230 cu ft from atmospheric pres 
ure to 25 in. He vacuum in 10 
PETROLEUM PROCESSING, June, 1956 


minut with a 
Ib Ihe 
bronze with stainle 


Furnishing both 


rate 


exhauster 


s-Steel trim 


a 


steam 


exhauste! 


i well as pump on the ame Vat 
uum tank truck has extended both 
the u ind eflectiven of the truck 
for operations otherwise impossibl 
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Continuous Process Refractometry 


Increase your process 
efficiency with accurate 
quality control 


Increased process efficiency and precise 
quality control are only two of the many ad 
vantages that result from the application of 
CONTINUOUS Process re fractometry to chemical 
process streams, This unique physical prin 
ciple is a quick and simple method of deter 
mining whether a specific material, or 
mixture of materials, meets required speci 
feations 

Product variations can be detected with 
ureat rapidity because a sample from the 
process stream itself is continuously flowing 
through the instrument and is compared with 
a reference standard, The process can be 
adjusted to maintain product characteristics 
within the desired tolerance, with a minimum 
of sub-standard throughput, These savings 
alone can quickly pay for the cost of an in 
trument 


APPLICATIONS [he Harnes Dillerential Re 
fractometer has wide applications in the 
chemical, lood, and other process 
industrie Many processes in these indus 
ive have used continuous process re fractom 
etry lor years to montor product quality, 
bor example, refractometry may be used to 
control 

Hydrogenation of fats and oils in food 

and chemical stream 
Polymerization —of hydrocarbons, vinyls, 


tyrene ele 
Distillation of petroleum or other frac- 
tion 


Blending of binary mixtures 


OPERATION Karnes Relractometer 
measures an unchanging and basic physical 
characteristic of a material: refractive index 
gives (rue measurement of stream com 
position nel teasurement of an environ 
mental variable such as temperature, pre 
ure, flow rate, ete 

The Barne KRefractometer pre ule 
tinuous indication of the difference re 
tractive between the reference liquuid 
iid the continuously flowing sample from the 
procs tream., Differences may be indicated 
on a scale at the tront of the instrament, of 
they may be transmitted as electrical signals 


to a recorder controller 


SPECIFICATIONS The Barnes Refractometer 
has an accuracy of better than hye and 
is available in three models with limiting 
senaitivitice of retractive index covering 
0.0001, 0.00001, 0.000002, The optical system 
is sealed against contamination: the entire 
instrument im ¢ xplo hon proofed the serve 
measurin yetem is of the null balance 
for highest accuracy 

The Barnes Application Engineering 
Group is ready to assist you in ev iluating 
the use of refractometry to 
your control problema, Spe 
cial Data sheets to help bet 
ter service your problems 
are yours for the asking 

Complete description of 
the Barne Refractometer 
and Data Sheets will be 
mailed upon request. Barnes 
bLngineering Company 
Stamford, Conn, 


BARNES ENGINEERING COMPANY 
CONTROL THROUGH ANALYSIS 


(lo obtain more 


Plant Practices 


Bridge Neatly Crosses Hazard 


4 trucks h 
the Dorchest 


prevent nasty 


gasoline into tank 


as been made safer 


ul 


r Corp.s Cargray nat 
ural gasoline plant near White Deer 
Texas. Hinged guard-platforms now 


falls 


During loading, the truck driver 


usually stands 


tank portion 


on the center of 


the upper portion of the tank 
curved, footing is precarious, and the 


the 
of the truck to keep 
tubs on the filling operation Because 


Is 


driver could ship, falling to the con 


crete surtiace 


on 


make footing 


lo climinate this hazard, hinged ruird-olattorm contacts th 
guard-plattorms have been installed the truck’s gasoline tank 
Tool Speeds Exch Tube Repai 
~] r Yili dressing heat-exchany 
}- 4 tudes at Phillips Petroleum Co 
rues | Sweeny Texas, retin 
7] TO simplified by use of the tool 
| | 
In repairing special 
CUTTING EDGE bundle, the tubesheet and 
} 3~} |} monel tubes in the bundk 
f : parated by cutting the tu 
“or ALLEN HEAD 
hind th tubesheet Ih tu 
tool always left the ends « 
bulged and detorms So 
}+ BAR STOCK sary to hand-file and d 
| ol th tues hetore th 
| 
¢ inserted through the tu 
CUTTING 
u T The tool developed for qu 
| ing of the deformed tube 
tached to an air-driven moto 
Thu idea wa im a “ 
1 by J. G. Chrisman a N. © 
- Phillips Petroleum Co Swe 


hetween the truck and 
the main loading platform. A gasoline 


ar the filling nozzle would 


especially slippery 


data on advertised products see page 140) 


to bridge the spac ly 
and main platform 
sists Of a metal pipe frame 
with heavy cyclone-type 
ing. One side of the frame 
to the main platform 

When the tank truck 
the main platform, the hinged portion 
is lowered covering the 
tween the truck and the 
Ihe resulting bridge 


to support 


over the 
vhere it 
this 
scraut 


metal 


contacts 


way, there 


when 


Sections of rubber 
tram 


sturdy 


[we 


The platform con 


wire 


a man’s weight 


hos 
ol 
tank 


no 


meta 
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Power for the new 7,650-foot Baltimore Harbor 
Tunnel will be protected by Electrical Conduit 


BALTIMORE HAKBOR TUNNEL? under the Patap CO 
River, scheduled for completion in 1957, will be the 
largest “trench-t tunnel ever built. Twin-tube see 
tions are built on dry land. launched and conereted 
ilmost to zero buovaney, then in pl 
underwater by diver 
Power for traffic signal darms, ai duet lighting 


and joined 


shaft lighting circuits for this great tunnel will be 


p.otected by electrical Conduit—made from 
| | 


one of Anaconda copper-silicon illo 


rust otter hivgh resistance to others type ofcorn 


neveg 
Coston 


It provide dependabl vear-altter protection 


wherever water and corrosi itrnosphere 
lem—or where conduit must be buried or embedded in 


prob 
concrete. Everdur is also tough tund ip under move 


rent ind \ iby ition 
For detailed information. writs The American Brass 


( COPED Buflalo ston ) Ni York In 
Canada Anaconda American Bra Limited Now 
loronto Ontario 


EVERDUR ELECTRICAL CONDUIT 


A section of r 
the vital tr iffi 


COPPER-SILICON ALLOYS 
STRONG NONMAGNETIC WORKABLE WELDABLE 


CORROSION-RESISTANT 
Pi [ROLELM PROCESSING June, 1956 (lo obtain more data on advertised produ ¢ pase 140) 


? 
Everdur Electrical Conduit, size connecting control box to sidewalk manthol | t to be embedded in concrete 
\ 

Ag 


The One Pipe Wrench that ’ 


Out-performs 
and Out- lasts 


Heavy-Duty 


This pipe wrench does its job so 
well that millions of users swear by 
it. It’s extra strong and safe 

sure jaw action aided by new pat- 
ented hookjaw suspension — grips 
pipe or conduit instantly, no 

slip, no lock. Rugged comfort- 
grip I-beam handle... handy 
pipe scale and easy-spin 
adjusting nut every user 
likes. Every wrench factory 
tested, 6" to 60"... to 
assure you most for your 
money. Buy retrantps at 
your Supply House! 


The Ridge Tool Company, 


lyria, Ohio, U.S.A. 


(lo obtain more data on advertised products see page 140) 


Simple Jig Provides 
Extra Hands for Welder 


‘WELDING positioner” is a 

\ handy jig for any welding shop 
The one shown at Cosden Petroleum 
Corp.'s Big Spring, Texas, refinery, 
is especially handy for welding slip 
on flanges on short lengths of pipe, 
and repairing flanges and valves. A 
full 360° rotation is provided, and 
the rotating table may be inclined in 
any position over 180° of are. The 
work-bench to which it is attached 
assures sturdy support 

Ihe circular steel table 1s 12 tn. in 
diameter and cut from half-inch plate 
Holes are drilled around the rim as 
desired and slots are cut on two 
diameters to permit bolting the work 
to the table. It is set on a short piece 
of l-in. shafting, drilled to take a pin 
(or a nut could be welded on) to 
hold it in the bushing welded to the 
supporting member 

The frame of the jig is a semicir- 
cular piece of half-inch steel plate 
welded to the worktable. The yoke on 
which the rotating table is supported 
consists of two equal lengths of “-in 
« 1%-in. plate which form a yoke 
One end of the yoke is drilled for 
attachment to the worktable; the other 
end holds the bushing which permits 
the circular table to revolve. Not 
shown in the photograph is a set-screw 
in one side of the yoke, made by 
drilling a hole in one of the legs, 
welding a nut over it and providing a 
stud or threaded bar with handle to 
fit the nut 

A particularly time-saving use for 
the jig is in flame-cutting bevels, such 
as in reclaiming welding-neck flanges 
The welder clamps his torch in the 
desired position, starts the cut, and 
merely rotates the table 
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insulation segments?... 


...when you can do the 
job with 1,134 sections 


val 
GLASS FIBER PIPE INSULATION segmental 


insulation — that was the question at an eastern refinery where more than a mile of 16” pipe and its accom- 
panying steam tracer line required insulation. A comparison of Snap*On vs. segmental yielded the follow- 


ing information: 


@ Since Snap*On comes in one-piece 6’ sections, 
the number of Snap*On sections would total only 
1134. To do the same job with segmental insula- 
tion would have required handling and applying 
24,948 curved segments 3’ long. 


@ Because of Snap*On’s flexibility, standard 20” 
one-piece sections could be used to cover both pipe 
and steam tracer lines in one easy operation. No 
special cutting, fitting or equipment would be re- 
quired; not so with segmental insulation. 


@ Snap*On has the highest thermal efficiency of 
any pipe covering on the market. In addition, since 
joints between segments are a potential source of 


heat loss, Snap*On’s single joint construction gives 
it a decided thermal advantage, especially on large 
pipe sizes 


@ Since Snap*On is almost immune to damage in 
transit, storage and application, no extra pieces 
would need to be ordered for breakage — and no 
allowance made for clean-up time. (You can readily 
estimate breakage and clean-up time required when 
using segmental insulation.) 


But prove to yourself just how economical G-B 
Snap*On is by making similar comparisons in your 
plant whenever hot or cold piping from %”-33" 
requires insulation. In the meantime — 


WRITE FOR FREE COPY OF NEW 8 PAGE BROCHURE 


N Company 


4. Patent 2,742,240 Other patents pending GUSTIN 


Thermal and acoustical insulations * Molded glass fiber pipe insulation * Pipe couplings and fittings 


266 W. 10th St., Kansas City, Mo. 
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Film of Protection for 


based on Westvaco BaO 


As compression-ratios go up, lube oil additives become increasingly 
important for proper engine performance. 

Owners’ manuals now discourage the use of “Regular” and “Pre- 
mium” oils ... commend “MS”, “DG” and “DS” grades containing 
specially-compounded oil additives. Very Heavy Duty oils will 
soon be specified. 

Westvaco Mineral Products Division has long been the principal 
producer of barium chemicals on which better lube oil additives are 
based. In the past four years the needs of additive makers have 
soared 150%. Westvaco has met these needs capacity-wise, product- 
wise and transportation-wise, We introduced improved forms of 
barium alkalis—flake octa and pentahydrate. We pioneered bulk 
shipments. Our research and development on better barium 
chemicals goes forward unceasingly. 

Westvaco will continue its efforts to develop improved products, 
processes and service for the additives in tomorrow's V.H.D. lube 
oils. If you have not received our 30-page book “WESTV ACO 
Barium Chemicals”, we will be pleased to send you a copy. 


Westvaco Mineral Products Division 
CHEMICALS «FOOD MACHINERY AND CHEMICAL CORPORATION 
42nd St, New York 17 Cincinnati Houston Newark, Calif. 


FMC CHEMICALS INCLUDE: BIO Peroxygen Chemicals + WESTVACO Alkalis, Chlorinated Chemicals and Carbon 


Bisulfide + NIAGARA Inaccticndes, Purgicided and Industriat Sulphur © Plasticizers and Chemicals 
FAIRFIELD Pesticide Compounds and Organic Chemicala « WESTVACO Phosphates, Barium and Magnesium Chemical 
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Do You Know These Words? 


By B. H. WEIL 
Manager, Information Services 
Ethyi Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


Peracetic Acid 


Peracetic acid, pronounced “purt 
ih-see-tick ass-id i new petro 
chemical that 1 urrently 
much ittention | formul CH 
COOOH «plain mann tun 
tion, itisa op one that con 
tains mo 0 n tom than the 
common 1 ol nam (ii 
acid, CH C OOH) id, therefore n 
pive up the extra an 
reactor particu wemical 
i olor! | ol odo 
he tt nad th ertain 
othe ph ! | lo 
those of cl } 

Interest in cente! 
wound the n now 

nthe zed f Ide} 

mal step Coxidation) 
in the manul ol It 
in then orxid oehn 

(including the th lon hain 
not comm | le pi ously) 
to ield Cpor npound n oft 

prowin mport rithe 
of epox ns recent 


n this This latt (Cpoxy 


forming) reaction also produ uCCHIC 
acid, so in a sense the new synthesis 
simply borrows an intermediate 


uses it, and still winds up 


product 


with the same end result—-plus a valu 


ible CPOXY co npound that retains the 
atom 


Acetaldehyde, the intermediate in 
olved. has also been described in 
hemically pro 


ethyl 


oOX.dation of 


this series. It is 


petro 


duced trom ethylene (via alco 
hol) 

LPG 
arated 


or deliberately 


acetylene or the 
Ethylene ol 
relinery 


course Is sep 
Crag ked Vases 
produced by king 
Acetvlen in 
is produced trom natural gas by 
ing under 


from 


turn 
crack 


conditions 


refinery traction 


controlled 


Commercial production of peracety 


icid——-in the pilot-plant stage would 
p obably lowe! the cost of CPOXY re 
ins, and would make available new 


epoxy compounds tor additional plas 


drugs, etc. Since 


find ll i i 


tics, perfume bases 
icid alread 


vermicide, bleaching agent, and cat 


ilyst, the future for this new petro 
chemical seems bright indeed 
Acrylamide 
Acrylamide, pronounced “ah-kril 
ahm-ide,” is a white, crystalline solid 
that melts at a temperature lower than 


the boiling Wile! ind will 


ot 
latter 
other solvent It has the 


CH CHCONH, (1. is the 


dissolve the and in certain 
formula 


derivative——olt acrylic cid 


C HCOOH) 


by virtue of its comme 


NH 
CH petro 
chemical rel il 
synthesis from petroleum-derived ac 


and is a 


rvionitrile 

Acrvlamide ts now being 
polymerization, to form wate 
which are employed in ac 


used Vix 
soluble 


polymers ! 


hesives, coatings, dispersants, and flo 


ulating agents. Possible new uses are 


said to include water-soluble gums 


sol conditioners, chemical modifica 
of carbohydrates such as 


hemical 


thon Stare) 


and cellulose, and use as a 
intermediate 
wcrvla 


Petrochemical synthesis of 


mide is based on the production of 
acrylonitrile from natural-gas meth 
in one route being the controlled 


oxidation of methane to vield acety 


reaction of the 
yield am 


lene and hydrogen 


hvdrogen with nitrogen to 


reaction of ammonia with ad 


and oxygen to yiell 


ditional methane 
hydrogen cyanide, and reaction of 
the hydroven cyanide with the earlier 
mentioned acetylene to yield acryloni 
trile. Acrylamide ts then prepared by 
reaction of act vlonitril 


sulfuric 


with water in 
the presence of acid 


As more 


hem ils 


and more basi petro 
into produ thon 
and hy 


that 


hemicals such as acetylene 


cyanide —it 1s inevitable 
will be used in many 
ways in many fields. Acrylamide is a 


lear-cut example of the petrochemical 


them derivative 


lerivatives now coming into wide use 


3.5-MILL 


ION BBL ther 


nm ri 
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the Open alf Teservonr wa about 


4 
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NEWS in VIEWS 
voir for seasonal storage of residual fuel at ¢ refinery | 
bility to oi of the pit coating 
which ling band, climinates crosion. ( O| § | 
A new 7-million bbl pit will be built in the same cliffside a half mile away ii 
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Typical HARSHAW CATALYSTS 


aud Kou they DEHYDROGENATION CATALYSTS 


CHROME-ALUMINA—ovailable in powder or tablet form containing 
various percentages of chromium oxide supported on high surface area 
aA7€ alumina—con be supplied as promoted catalyst and is also available as 
screened granules. 
IRON—tobleted iron oxide. 


REFORMING CATALYSTS 
MOLYBDENA-ALUMINA — supported molybdenum oxide on alumina— 
available as microspheres for fluid techniques, or as tablets for fixed bed 
application. 

COBALT MOLYBDATE—« supported cobalt oxide—molybdenum oxide 
catalyst supplied in tablet form. 

NICKEL-ALUMINA —o spherical catalyst available as hard spheres 
measuring '4” to |" diameter—vused for some types of gas reforming. 


TABLETED 


DESULFURIZATION CATALYSTS 
COBALT MOLYBDATE—« supported cobalt oxide—molybdenum oxide 
catalyst supplied in tablet form. 
ZINC OXIDE—<a pelleted zinc catalyst used in the desulfurization of 
natural gas. 
MOLYBDENUM SULFIDE— powdered and tableted molybdenum sulphide. 
CHLORINATION CATALYST 
COPPER—supported copper catalyst prepared and shipped as tablets 
or granules, 


HYDROGENATION CATALYSTS 


NICKEL-KIESELGUHR—supplied os unreduced, or reduced and stabi- 

lized, tablets, te diameter. 

NICKEL-ALUMINA—ovailable in tablet form containing nickel as nickel 

oxide on high surface area alumina, or in spherical form supported on low 

area, high-fired alumina, 

RUFERT FLAKES—reduced nickel protected by hardened oil shipped as 

free-flowing flakes for hydrogenation of all glyceride and acid fats. 

COPPER-CHROMIUM OXIDE— shipped os powder or tablets, stabilized 

or non-stabilized, with varying ratios of copper oxide to chromium oxide. 

NICKEL-ALUMINUM—powdered 50:50 alloy used for preparation of 

active nickel catalyst for low temperature hydrogenation. 

> 

CATALYSTS FOR ORGANIC SYNTHESES 

ZINC CHROME—<c tableted zinc oxide—chromium oxide catalyst used 

in the synthesis of methanol. 

MERCURIC CHLORIDE—o granular catalyst consisting of mercuric chlo- 

ride on active, granular carbon used in the synthesis of viny! chloride 

monomer, 

COBALT THORIA—oavailable as powder or tablets, a thoria promoted 

cobalt catalyst employed in Fischer-Tropsch synthesis. 


exTRUDED 


COBALT—< supported cobalt catalyst in pellet form used in the synthesis 
of hydrogen sulfide. 


GRANULAR 


DEHYDRATION CATALYST 


ALUMINA—powdered and tableted aluminum oxide supplied as an 
active, intermediate surface area catalyst. 


Whether your requirement is measured in tons or pounds Harshaw can produce your 
catalyst exactly to your specifications of row materials, chemical composition, and 
physical properties such as jength, diameter, crushing strength, abrasion resistance, 
and bulk density. AND, make delivery when you want it. Call on Harshaw today- 
for further information or technical assistance. 


THE HARSHAW CHEMICAL CO. 
1945 E. 97th Street, Cleveland 6, Ohic 
Chicage 32, til. * Cincinnati 13, Obie + Cleveland 6, Ohic * Detroit 28, Mich 
Hestings-On-Hudson 6, 


N.Y. Heuston 11, Texas * Leos Angeles 22, Collf. 
Philedeiphic 48, Pa. Pittsburgh 22, Pa 


POWDERED 


Write for FREE booklet, 
“HARSHAW CATALYSTS” 


; 
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Heat—Fundamentals 


WHAT IT IS: Heat is disordered energy——as distn- 
guished from more orderly kinetic or potential energy 
A flying rifle bullet has kinetic energy: an atom of 
uranium-235 possesses potential energy. When the 
bullet strikes a steel plate, or the uranium atom fis 
sions, a different form of energy is created. It ind: 
cates its presence by a sharp rise in temperature. This 
disordered energy we label heat 


HOW ITS MEASURED: Quantity of heat is mea 
sured in terms of a unit called a calorie, which is the 
amount of energy (heat) required to raise a gram of 
water through | degree centigrade, under specified 
conditions. If dealing in engineering terms, rather 
than scientific, quantity of heat is measured in British 
thermal units (Btu)—the amount of energy required 
to raise | lb of water one degree F 

[hese quantities of heat (disordered energy) are re- 
lated to other forms of energy as measured by erg’ 
or by ft lbs. (An erg is the kinetic energy of a mass 
of two grams moving with a velocity of one cent 
meter/sec.) The relationships between these energy 
terms are 


1 Btu »S2 calories it It 
| cal 42 x 10° ergs 

| ft Ib-—13.56 x 10° ergs 

1 jouk 10° ergs--0.738 ft Ibs 


In using degrees centigrade or Fahrenheit, in ce 
fining calorie and Btu, it is important to recognize 
that they are used not as a measurement of heat 
itself but only of its intensity. Degrees centigrade (or 
Fahrenheit) measure the intensity of heat: caloric 
or Btu measure the quantity of heat 


1YPES OF HEAT: Heat makes its presence known 


by its effect on the physi il properties of materials 


as well as b rise in temperature. In fact, tempera 
ture aS We know it Is a librated change in the vol 
ume of mercury or alcol in a thermometer, or a 
measured change in the electrical resistance of a ther 
mocouplh See Pata Sheet NS PETROLEUM 
Proct Februa 1956) 

In the } ence p ot he il 

defined to Apiall th then-k the A) 

though th terms no longer are needed to explain 
what heat is, they are still used. Some of these are 

Heat of Vaporization the quantity of heat rm 
quired to hange a material from ] 
1} d at Btu/It 

Heat of Fusion the quant f heat required 
melt a d mat o expressed as Btu/ It 

Many ot types of heat by 
d 1 f ( I n order t tisfy chemical re 

| ( ph h t of 


tion, heat of Combustion, heat of solution and others 
Any heat that accompanies changes in physical state 
is labeled a latent heat. 

The term specific heat is a ratio, of the heat re 
quired to raise the temperature of any material | 
degree centigrade to that required for an equal mass 
of water. For most engineering purposes, this ratio 
is used interchangeably with a term called heat 


capacity 


Some Typical Heat Values 


Heat of Heat of 
Heat Capacity Combustion Vaporization 
Material (Specific Heat) th) (Btu) tb) 
TDS 
W 1 O00 971 
me 1K, 188 172 
ly 198 nis 
Heptane 20,400 138 
Hexane 186 
Gasoline 20.7450 133-145 
Kerosine . 19,810 105-110 
GASES 
Au u 
Butane 649 167 
9) 
Hydroge 421 61,0401 194 
Methane 0 49% 1890 24° 
Acety bene 1.4 
Fthvlene 
: t tor es ant pr 


HOW HEAT IS TRANSFERRED: Like other forms 
of energy heat can be transmitted from one place 
to another, or more correct from one body to an 
othe It always flows from the body which has the 
greater temperature to another with lower tempera 
tur It does this b 


Conduction — particle-to-particle Communication of 


Convection transfer by moving fluids, o1 


Radiation clecthomagnet waves tra\ ing space 
(Although not et full understood, th hest known 
my everyda sunshine. ) 

I | princy know! the | of thes 
mwdynan 4 ( the i in ! is 
d. The First tutes that th Mal en 

hud » heat) f any closed : fem remains con 
nt. thous Kinet f the me 
a tro trv il Which is created 
ot it my t is ¢ j 1 in valu Ihe Second 
la tat t vill i) W flow 1 
of er ture 
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PROCESSES THAT REQUIRE HEAT... 


.. arranged by comparative temperatures 


Absolute Scale 
°K 


Interior of Hottest Stors 


Hydrogen Bomb-—]0* 


Interior of Sun — 


Atomic Bomb Fireball 


Almost All Atoms lonized 


10* — 


Surface of Sun 


Tungsten Lamp Filament ——— 


Kitchen Range Flame ———— 


Superalloys (service limit) — 


Human Body — 


2 
Air Reduction Process 1¢ 


Helium Boils 


Helium Freezes — } 


Processing Scale 


°F 


4,000 


3,000 


2,000 


Direct Nitrogen Fixation 


Internal Combustion Engine 
_ Direct Fired Heoters 
Acetylene (Wulf Thermo! Process) 
lron (Red Hot) 
+—— Thermal Cracking 


_ Butadiene from Butane 

Cotalytic Cracking 

Catalytic Reforming 

Fluid Coking 

Crude Distillation and Visbreoking 


— lead Melts 


— Ethylene Oxide (Direct Oxidation) 


Steam (400 Ib/sq. in. obs) 


Water Boils 
Alkylation 


Water Freezes 
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Here’s the way 
to tackle a 


sorptive-mineral job 


Away up in number two slot in a list 

of nearly 2,000 different chemicals used in 
petroleum refining operations is sorptit 
minerals. And the adsorbents recognized as 
standards in the industry are Minerals & 
Chemicals products— Attapulgus Clay 
Porocel Activated Bauxites. That means 


there's a headquarters to turn to! 


Want To Purify By Adsorption? There's an 
> M&C adsorbent to fit your process scheme 
UR for removing odors, colors, taste, moisture, 
Re. be acids, sulfur compounds, fluorides and 
Activated unsaturates from process liquids or gases 
Ba ® Catalyst Carrier? M&C sorptive minerals are 
uxites of highest importance in a wide variety of 
a i hydrocarbon conversion and sweetening processes, 


What Do You Want To Dry’? M&C offers a 
complete line of reliable desiccants for drying 
air, hydrogen, COv, hydrocarbon liquid 


and gases 


MINERALS & MEMICALS aT 
Please send me “Preparation of Petroleum Feeds For 


~POROCEL PRODUCTS Platinum Catalyst 
Please provide t the 
f wing prog pr ’ 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


PETROLEUM PROCESSING Jum 


4 
Mig 
in the petroleum fu d. Mail th coupon for ur free 
> 
p 


108 


« 


Davison achieves it through control of filament 
size and orientation (see illustration below). 
Davison catalysts possess greater mechanical 
strength because of their larger filament di- 
ameters. The orientation of these filaments pro- 
vides a catalyst of large pore diameters. 
These two factors combine to give Davison 


catalysts longer life through greater stability. 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co 
Baltimore 3, Maryland 


. . « @ basic ingredient in Davison’s Petroleum Catalysts 


Davison has for many years been the 
leader in the production of catalysts. This 
leadership has been maintained through 
Davison's continuing ability to produce catalysts 
designed to meet the requirements of all types 
of fluid catalytic cracking units. 

For information on Davison catalysts, see 


your Davison Representative, or write 


Sales Offices; Chicago, Ill., Houston, Tex:; New York, N.Y.; Baltimore, Md. 
In Canada: Davison Chemical Company Ltd., Toronto 


Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple Superphosphates, Phosphate Rock, 
Silica Gels and Silicofluorides. Sole Producers of DAVCO” Granulated Fertilizers. 


Structural Stability ' 
alyst in the form f sut 
microscopi« 


provides the surf 


orea on whict 
reactions toke 
Large filaments give 


greater mec? 


strength 


Thermal Stability, T 


ACTIVITY 


TEMPERATURE 


(lo obtain more data on advertised products see page 140) 
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7 PROGRESS THROUGH CHEMISTRY 
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PROCESSING 


Dr. A. P. Beutel, gener: 
of Dow Chemical Co.'s Texas division 


has been given the additional respons 


bility of constructing and ce veloping 


the firm’s new Louisiana division. Dow 


plans a heavy investment in facility 


to produce caustic soda. chlorine, and 


several organic chemicals. Beutel ha: 


had his present post since 1940. He 


also was in charge of building the 


lexas division when it began opera 


tions some years ago. At that time he 


wus serving aS assistant veneral man 


ager of the company 


In the division's organic production 
department A. J. Seidule has been 
made assistant superintendent of the 


polyethylene plant, advancing from 
laboratory supervisor. I. R. Selade, 


formerly a research and development 


engineer has been named i tunt 


superintendent of the ethyl chloride 
plant 
W. B. Brooks, who was a research 


and development engineer, has been 


promoted to senior metallurgist in the 


electrochemical engineering depart 
ment. EK. H. Holt, a chemist in the 


central laboratory, has become labora 


tory supervisol 


In the maintenance shops, George 
Barnes was named veneral foreman of 
the Plant A paint shop. S. J. King ha 
been given the same post at the Plant 
B paint shop. FE. L. Floyd was made 
paint shop foreman at Plant A and 
J. H. Lashlee foreman at Plant B 

QO. J. Atkins advanced from crew 
leader to foreman at Plant B machine 


shop, and V. V. Tannery moved up 


from crew leader to foreman in the 


plant's pipe shop 


Mr. Johnson 


Mr. Lilley 


G. Clifford Johnson has been a; 
pointed manager of supervisory train 
ing for Sun Oil Co manufacturin 
department. John E. Lilley ha 
ceeded Johnson a uperintendent ¢ 
the mechanical department at Mar 


Hook 


Johnson IS a new po tin the com 


pany and gives him re¢ pons! ility f 


supervisory training and executive ck 
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NATURAL GASOLINE PIONEER W Ii Vaughan Cleft nanager of the gas 
utilization department of Tide Water Asse ted Oil Ce is presented with 
the Hanlon Award |} A H. Weil, pre lent of the Natural Gasoline Associa 
tis if Arne Cn it’ the rou re nt conventior n Ft Worth 
velopment of department per onnel en ch man of the Military Petro 
He has been with Sun since 1929 | n Adviso Board 
he he pan is a urveyo part 
hief. In 1932 he received his degre Robert b. Maescher, recently muck 
in structural engineering from Drexel tunt to the superimtendent of Gen 
Institute of Technology. He wa u eral Petroleum Corp lorrance re 
essively assistant en fines h been promoted to superimn 
ral maintenance labor foreman and tendent. Mis her has been employed 
yvone engineer belor bein named if the refines ince he jomed the 
stant uperintendent of maint ompany in except for two 
nance in 1944. In 1946 he became it the compan Vernon, Calit., lab 
uperintendent of onstruction nal orator 


maintenance. Lhree years later he 


made superintendent of the mechas Will W. White has been elected a 
il department e-president of Esso Research and 
Lille tudied structural engineerin nv Co ind will serve as a 

it Drexel after joining Sun at Marcu onsultant on petroleum = product 

Hook a i construction engineerin used mm ameratt. He is most recently 

helper in 1932. He held numl of talf director of the petroleum lo 

post m onstruction work before thy ti ad m of the Defense Depart 

Nid ppomnted onstruction. ment th the rank of Brigadier Gen 

gineer in 1946. He h heen chief en eral 

nneer of the refines mechan il ake Gordon W. Duncan has been named 

partment for the past thre Cu i tant m ol the ompany 

thee of entific | on. Duncan ha 

W. W. Keeler heen ted ex d lant durector of the 

tive ice-pré lent. Phill Petro products 1 hal on since 1954 
leum Co. He} heen pt len 

}o4 first of refinin nd in Charles M. Harless |) heen ap 

the eecul ley tment. He pomted iperintendent of the Port 

med firect ys] nal N } | ol 

th lat | ( H ipenin 

t omn His latest post len f tl fin n 1944 
ne in th ompan hit J. T. Yardley, 
He became director of refining for Jt. who was formerly foreman of 

the Petroleum Administration f I) i 

fense ; vd } H | yan 


We 
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BASIC LUBRICATION PRACTICE Ww Alien 
Brewer A wrectical data book for engineers and maintenance 
men whe need and use the at offertive ant 
for industrial and power plant machinery Valuable charts 
end tabular data give quick comparion f lubricanta for 


specific machinery under various operating conditions 08.9 
1655 675 
INSTRUMENTS FOR MEASUREMENT AND 
CONTROL Ww Werner Holebork 


Describes and lilua 


trates « recent de es for measuring and controlling 
lempersiure, « ture, pressure, flow, uniformity, et 
ueses the deslar netruction and operatior mparison 
factors jer in choosing the proper instrument for 


FIFTH SYMPOSIUM INTERNATIONAL) ON 
COMBUSTION ty the Standing Committee on Com 


hustion Aymposta, The Combustion Inatitute The moat 


biete, fitative «a to date body of knowledge ever 
ateombied e b prot ved in the em 
ent were fa type engine 16, paper 
with such important Djects a6 kinetics ' 
reartions, the tat f fuel droplets robustior f 
solids, propella bur @. special and tru 
mentation liffusion flames and carton formation flame 
spectra and dissociation energies, and speria it 
engines 1955, $15.00 
DISTILLATION IN PRACTICE edited Ww 
Nieleen Covers the moet recent development mn Mletiliing 
techniques, mt lesiar techniques of petroleum frac 


tlonation, Inetrumentation, operation of dist ation equip 
minetcial aspects of vacuum 


1954, $3.00 


[) MANUFACTURE AND APPLICATION OF LUBRI- 


ment and 


CATING GREASES bv 0 J. Boner The most complete 
storehouse of information ever assembled on the mponl 
tien. properties and use f lubricating greases! Lubricants 
containing specific thickeners and additives, | iding such 
new developments a hiu ape mplet soaps and non 
soap gelling agents, receive detalied attention 1954, $14.50 
THE PHYSICAL CHEMISTRY LUBRICAT- 
ING OILS 4 n the theory 
a and the phy a! chemica principles 
underiying their act pane h propertie 4 
pour pol flow characteristics. f ng 
ete,, as addit of all types 1951 
| MOTOR ons Ane ENGINE 
Cart Wo in great detail t “is 
of testing and evaluating performance haracteriotica of 
moter olla I le sper ification ering various 
type ‘owe t hpertic (ach, carbon 
residue, ri t lor, et Cowers chen and physi 
cal properties wt ation of tor olle and the relation 
of olle and brication to engine design, operation main 
tenance, breakdowns and fallures 1950. $9.50 


{| THE CHEMISTRY OF PETROLEUM HYDRO- 
CARBONS edited by Brooks, Boord, Kurte and Schmerting 


The moet valuable single ree f information on the 
eclentifie lamenta f hydrocarbon chemletry 
the jective st . ha the ry f the hycdre 
the welve the hemietry of many industrial proe 
hydroearher try included. as are 


probable y bydrovarbon reactions and 


physical methods at dyine structure 


Vol. 1954, $18 60 
Vol. 2: 1655, $19 
Vol 3: 1655, $18 60 
PERFORMANCE OF LUBRICATING OILS 
by Zuidema not only of bas 
re reme but all mpottant matters as 
the wearing of meta foat @ characteriatica of bricanta, 
extreme fe re ter af y niles properties, et 
The author a we + suthority in the Meld of lubri 
stien and the book w be of utmost interest and value t 
operators of machinery and mechanical equipment of all 
1952, $5 60 
HYBROCARSONS PETROLEUM Ww F D 
a the re ‘ 
the Vroject 6 on the cor 
{ts ganda f rt the 
fev elopme fractionating purift 
ph al ‘ et ACS Monograph, 19 $18 50 


VOLUMETRIC AND PHASE BEHAVIOR OF OIL- 


FIELD HYDROCARBON SYSTEMS Ww Standing 
‘ ‘ wie sitered data on the 
behavior f yetems in petroleum reservoirs 
Covers syeter ancl dissolved gas syster 


1652, 816 60 


[FREE EXAMINATION SJ 


REINHOLD PUBLISHING CORPORATION 
Dept. M-925, 430 Park Ave, New York 22, 


Viease hecked above for 10 day 
KXAMINATION 


NAME 


ADDRESS 


Personals 


as an engineer at Port Arthur. A year 
later he was transferred to Port 
Neches. He became its chief engineer 
in 194] 

Yardley has been with Texaco since 
his graduation from Texas A. and M 
College in 1938 


Snow Mr. Diwoky 


Dr. Harold R. Snow, vice-president 
of manufacturing for American Oil 
Co., has been elected a member of 
the board of directors. He 
Standard Oil Co. (Ind.), parent com 
pany of 1925 as a re 


jorned 


Amoco, in 
search chemist and after a series of 
promotions became 
of the 


was elected 


plant manager 
Texas City refinery in 1947. He 
vice-president and gen 
eral manager of the refining subsidiary 
in 1950 and became vice-president of 
manufacturing in 1954 

Roy J. Diwoky, executive vice-presi 
dent of Pan-Am Southern Corp., has 
heen made general manager of manu 
facturing for Amoco. The 
part of the 
Standard 
now under way 
of American Oil 

Diwoky entered the oil industry in 
Indi 


manu 


change 


Indiana 
four 
Pan-Am will be part 


merger of 


companies 


nine 


into units 


1935 as a research engineer for 
ana Standard. He moved to 
1940 and later 
assistant superintendent of the Whiting 
refinery. In 1949 Diwoky went to New 
Orleans as assistant to the 


facturing in became 


president 
and a member of Pan-Am Southern’s 
board. He was made executive vice 
president of Pan-Am Southern Corp 
in 1951 

Dr. John EF. Kasch has 
pointed Amoco’s manager of research 
Since last January 
he has been manager of coordination 
in the manufacturing department 
Kasch succeeds Dr. Philip C. White, 
who recently was promoted to man 
ager of research of Standard Oil Co 
(Ind) 

Dr. A. A. O'Kelly has been pro 


moted to the new post of director of 


been ap 


and development 


research and 
report to Dr 
erations of the 


development and will 

Kasch in directing op 
Texas City and Balti 
laboratories 


more 


research 
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J. Russell Wilson, vice-president of 
Monsanto Chemical Co., has been ap 
pointed general 


Monsanto division, to be 


manager of a new 
known as the 
affiliates di- 
administer Mons 
affiliated firms 
Mobay 
Wilson has been gen 


domestic subsidiaries and 
vision. It will anto’s 
interests in such as 
Chemstrand Corp ( hemical 
Co. and others 
eral manager of the research and 


1954 


viven to 


engineering division since early 

Wilson's ha been 
Howard K. Nason, who has 
rector of 
for the 
Nason's 


post 
been di 
research and development 


organic chemicals division 
sumed by 
Dr. James H. Lum, who wa 
of development for the div 

Monte C. Throdahl has 
pointed director of development, suc 
Lum. He was formerly as 
director. Dr. Ferdinand B. 


previously an associate di 


post has been as 
s director 


been ap 


ceeding 
sistant 
Zienty, 
rector of research, has been promoted 
to director of research in the division 
Both men will report to the manager 
of research 


At the 


research 


and developme nt 
organic division’s 


Nitro W Va 


chemical 
facility in 


Kenneth L. Godfrey and Dr. James 
0. Harris, both group leaders, have 
heen promoted to research section 
leaders 

Robert B. Rice has been named 


senior research physicist at Ohio Oil 
Co.'s research center in Denver. He 
recently resigned from the research 
staff of Phillips Petroleum Co 


J. B. Fisher, president of Kendall 
Refining Co., has been elected a di 
rector. He succeeds W. H. Hendrick 
son, Who is retiring as a director, vice 
president, treasurer and secretary 

Preston D. Phillips, Jr., chief en 
gineer of Humble Pipe Line Co., has 
been appointed general su 
Recent 
ribed in 
Humble Oil 
& Refining’s Baytown refinery 


assistant 
perintendent of the companys 
ly he was incorrectly des« 


this space as belonging 


Albert H. Weil, 
Line Co., has been 
dent of the Natural 
ciation of America 


United Gas Pipe 
re-clected presi 
Gasoline Asso 
Other officers re-clected were 
Cc. D. Gard, Union Oil of Cali 
fornia, vice-president 


W. Matheny, Sid 


Gasoline Co 


Richardson 
vice-president 
George T. Tennison, Shel! Oil Co 


vice-president 


William Lowe, secretary and 
treasurer 
New officer of the association 1s 


1956 


June 
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John M. Kindly, Lone Star Produc 


ACIDS, CORROSIVES AND 


| SOLVENTS 


Miller has been named presi 
dent of a new division of W. R. Grace 
& Co. formed to operate the com 
pany s polyethylene plant now unde: 
construction at Baton Rouge, La. Pols 
mer Chemicals Division ts the name 
of the new unit. Elwyn E. Winne has 
been appointed vice-president 


HOT LIQUIDS 


J. B. Adams, tormerly mechanical 


superintendent of Lion Oil Co., has 


jmed US Qil & Retining Co us 
superintendent of a plant still under ] Si > 

onstruction at 


lacoma Wash A 

TOXIC GASES AND VAPORS 
Lion Oil after | a 
vraduation 
1937 from the 
University of Ark 
ansas with a BS 


devree in me 
chant al envi 
neering During 


his employment 


with Lion he 


served in practi 
cally eve cle partment within the El 
Dorado refines but was primarily 


concerned with maintenance, construc 


tion and engineering 

H i i member of state and na ena, 
MECHANICAL SEAL a 
neer ind was recently appointed to ’ 
the refining committee of the Ameri As 
an Society of Mechanical Eneimeers’ 


Petroleum Division 


Hildebrand has been appoint 
ed engineering specialist in the en ct 
neering dis Humble Oil 


& 


Refining Co Baytown refinery. R. F. 
Worth h been named supervising Wedge and sealing rings molded from DuPont Teflon assure effi 
mechanical engineer and W. L. Mar- cient, safe handling of all known industrial chemicals and corro 
tin, senior mechanical engineer sives at temperatures varying from —120°F. to 4500°F. Spring 

In research and development, R. C. and metal parts are furnished in the metallurgical specification a 
Halter and J. F. Mathis have been best suited to the particular service. In every way, you get a E 
idvanced to research — specialist mechanical seal that is “John Crane” engineered to your require- ae 
Margie Nicholson and F. W. Lampe ments —no matter how tough! 3 
have been promoted to senior re The Type 9 Seal has and continues to solve innumerable problem 

irch 


where difficult-to-handle liquids and gases are involved ,.. at pre 
In mechanical and construction di 


on Ben S. Love has been pro 


sures up to 750 psi. It can do the same for you 


moted to head the materials group Use the Type 9 Seal on all rotating shaft equipment — centrifugal 
B. L. Ward to general foreman and and rotary pumps, mixers, agitators, autoclaves, other equipment. 
R. R. Bains to assistant general fore REMEMBER: Your toughest problem can be the Type 9's next success 
man of the la acai kmason de story. Send for full details today 
Iment 
Crane Packing Co., 6432 Oakton St., Morton G e, TL, (Cc) 
Suburb) In Canad (rane Pas Ha f 


Dr. Robert FE. Wilson, chairman of 
Standard Oil Co Ind.), was named 
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THREE RESEARCHERS ADVANCED in Monsanto Chemical Co.'s organic chem consolidation of three chemical sub 
icals division, Left to right, they are Dr. Oliver W. Weinkauff, promoted to sidiaries at the end of the year. He 
director of tee sg ea Dod Faust, advanced to assistant to the research is nOW manager of research and will 
d tor, and Dr. Ri i ade an assistan } 
rector i ilp inch, m ide an assistar t director of researct he succeeded in this position by Dr. 
Here they examine a newly acquired Craig countercurrent distribution ap 
paratus at the St. Louis lab: Philip C. White, who has left Amer 


years Brown joined Atlantic 
prior to his latest 


assistant superintendent 


service 
1917 
appointment 


in and was 


of the power department 

J. M. Mellvain has been named the 
company 
for the licensing 
He 


informed 


s European representative 
( 
will also keep the company 
ot 
European oil 
dustries. Mcllvain joined in 
1924 and 1948 the 
research and development department 
Since 1948 he 


trial eng 


and use of atform 


inv 


technical developments 


in the and chemical in 
Atlantic 


in 


until served 


has been chief indus 


Jay H. 
president of a new chemical company 
Standard Oil Co 


Forrester has been named 


(Ind.) will form by 


ican Oil Co., where he was manager 


dedication of leadership, through sci 


ence and engineering, to the advance superintendent of the power depart ard board member, will have general 
ment of research, industry, education ment at Atlantic Refining Co.'s Phila responsibility for the as-yet-unnamed 
ind public affairs Ihe award 1s delphia refinery. He succeeds W. A. company’s petrochemical activities 
sponsored by five engineering societies Shmidheiser, who ts retiring after 36 He will also continue as general man 


FOR EFFICIENT FILTER OPERATION 


Switch to 


ANTHRAFILT 


Trade Mark Reg. U.S. Pat. OF 


“the modern filter medium™ 


USED BY MANY LEADING 
OIL COMPANIES FOR: 


Filtration of Water for Repressure Pumping. 
Filtration of Sanitary and Cooling Water Supplies. 
Filtration of Spent Doctor and Process Wash Waters. 
Boller Feed Water Supplies. 

Removal of Oily Condensates. 

Prevention of Pollution by Refinery Wastes. 


ANTHRAFPILT can be used in any filter requiring a filter media. 
Get the benefit of higher rates, longer runs and lower backwash 
requirements, along with a better quality of filter effluent 


ANTHRAFPILT, being essentially a pure carbon, is not affected 


by acid or alkaline solutions 


Additional taformation, Recommendations 
and Quotations Furnished on Request By 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. 8th St., Erie, Pa. 


Representing ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Barre, Pa. 


Charles H. Brown has been named 


(lo obtain more data on advertised products see page 140) 


of research and development 


Joseph K. Roberts, Indiana Stand 


ERNST 


STAINLESS STEEL 
GAGE OR IRON 


SHIPMENTS 
FROM STOCK 


FIG, 8 
IRON 


FIG 8SS 
STAINLESS 


Send for Cotalog 
Phone Livingston 6-1400 


ERNST WATER COLUMN G GAGE CO. 
LIVINGSTON, N. J 
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PROVED PERFORMANCE 


YARWA moving part 
4 a small stainless steel 
valve that literally floats 
on the condensate load 
[= Gets equipment hot in a 
hurry —and keeps it hot! 
‘STEAM TR P 

Using a theory of thermodynamics never @ GOOD FOR ALL PRESSURES WITHOUT 

before applied to steam traps, the YARWAY CHANGE OF VALVE OR SEAT 3 

Impulse ‘T'r ip re volutionized the industry ® SMALL SIZE—LIGHT WEIGHT 

ZU years ago Poday over a million YARWAY 

traps have successfully proved the Im © ONLY ONE MOVING PART 

pulse principle. © STAINLESS STEEL—minimum maintenance 

Advantages like the following con ® WON'T FREEZE UP 

tinue to win new users, convince old users eA COMPLETE LINE of sizes and types 

to standardize for every requirement 

® QUICK HEAT-UP AND EVEN TEMPERATURES © IMMEDIATELY AVAILABLE from 270 local 

OF EQUIPMENT Industrial Distributors 
For free Trap Selector, or 24 page bulletin, write 
YARNALL-WARING COMPANY 15} Mermaid Avenue, Philadelphia 14, Pa 
THERE'S A YARWAY IMPULSE STEAM TRAP FOR EVERY NEED 
SERIES 60 Ya No. 20-A SERIES 40 INTEGRAL-STRAINER 
ie and 120 J For lightloads For heavy loads requiring HIGH PRESSURE TRAP 


For all nor 
mal trap re 


quirements, 


pressures 
to 400 and 
600 psi. 
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on tracer lines, 
steam mains, 
small presses, 


etc 


extra high capacity 


steam traps 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 


(lo obtain more data on advertised produc f 


For high pressures, high tem 


peratures (Flanged or weld 


ing connec 


) 
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cuts refractory 


That's why it pays you to use this hydraulic- 
setting refractory for temperatures to 3OOOF 


Mlazvecrete* materially reduces labor 
costs for refractory maintenance. This 
hydraulic-setting refractory saves time 
in building and repairing linings for 
high-temperature equipment 


For troweling, just mix Blazecrete 
with water as you'd mix ordinary con- 
crete... then slap-trowel it in place. 
When gunned, it adheres readily with 
a minimum of rebound loss. Either way, 
Mlavecrete goes on fast, without labo- 
rious ramming or tamping. And Blaze- 
crete linings last 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed 


3X BLAZECRETE—lor temperatures 
through 4000PF, Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


US Pet. OF 


Whether you gun it... 


( 
or slap-trowel it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—Por tem- 
peratures through 2400P. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 4X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE—lortemperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its Companion material, Fire- 
crete*... the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, box60,New 
York 16, N.Y. Io 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


Johns-Manville BLAZECRETE 


(lo obtain more data on advertised products see page 140) 


BUILDS BETTER REFRACTORY LININGS 


Personals 


ager of research and development for 
Standard 

Companies to be consolidated in the 
new firm are Pan American Chemicals 
Corp., Indoil Chemical Co. and Hidal- 
go Chemical Co 

P. Craig Livesay has succeeded Ed- 
ward A. Metcalf as manager of the 
Neodesha, Kan., refinery. Metcalf has 
retired. Livesay was assistant manager 
of the Sugar Creek, Mo., refinery 

Louis H. Butterworth, assistant man- 
ager of the Wood River refinery, will 
succeed Harry FE. Cotton as manager 
at Wood River when he retires in July 


H. J. Liehe has been named patent 
advisor for the information develop- 
ment division of Standard’s research 
department at Whiting, Ind 

Dr. R. H. Leet has been appointed 
group leader in the lubricants division 
to replace Mr. Liehe 


Dr. John C. Zimmer has been ap- 
pointed assistant manager of Socony 
Mobil laboratories. He reports to Dal- 
las R. Lamont, director, who now 
serves aS manager 

Theodore G. Roehner, formerly 
technical director of the technical 
service department, has been desig 
nated manager of the technical serv 
ice laboratory 

Edward S. Nicholls, who was ad 
ministrative director, has been ap 
pointed manager of the research and 
development laboratory 

Guy R. M. del Guidice, formerly 
a member of the patent division staff 
has been appointed assistant to Mr 
Lamont and will work on the com 
pany’s long-range scientific objectives 

Dr. L. C. Beard, Jr., in addition to 
his other duties, will serve as assistant 
to Mr. Lamont 

John W. Payne has returned to his 
position as technical director in charge 
of the laboratories’ development di 
vision. He was temporarily with head 
quarters staff 

John F. Socolovsky has been ap 
pointed technical director of the prod- 
ucts division 

William J. Borns has been named 
technical director of the newly formed 
Paulsboro general laboratory div 


Walter Harbison has been promot- 
ed to chief engineer of the El Dorado 
refinery of Pan-Am Southern Corp 


W. W. Lowe, vice-president and di 
rector of Cities Service Petroleum 
Inc., has been elected president of the 
Wolverine Pipe Line Co. Lowe is also 
a director of Cities Service Refining 
Corp. and of Cities Service Research 
and Development Co 
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More than 600 HUDSON Solo-aire and Combin-aire Units are 
giving complete satisfaction both in mechanical operation 
and in meeting cooling performance specifications in... 


Solo-aire Units, installed in space formerly occupied 
by water box submerged coolers, are used for con- 
densing and oil cooling, eliminating water circulation 
of 4200 gallons per minute. Previous high mainten 
ance costs due to water scaling and corrosion are 
also eliminated. 


Solo-aire Units as pictured at left, and Combin-aire 
Units, are minimizing water consumption, lowering 
water treatment costs, and lowering over-all main- 
tenance expense in scores of Gas Processing Plants 
in the United States, Europe, Pakistan and South 
America. 


Solo-aire Units are installed in many of the larger 
main line Compressor Stations in the United States 
for cooling gas, jacket water, and lube oil. HUDSON 
auto-variable pitch fans allowing accurate, automatic 
control of cooler outlet temperature are used in many 


of these installations. 


Vapor at 5S50°F. is condensed and condensate sub- 
cooled in Solo-aire pictured at left. In services for 
cooling of very high temperature fluids, and cooling 
of fluids with which water contamination must be 
avoided, Solo-aires are particularly adapted. 


ENGINEERING CORPORATION 


FAIRVIEW STATION ° HOUSTON, TEXAS 


WAY 

HUDSON | 


LARGE POWER SAVINGS 


and Accurate, Automatic Temperature Control 
with HUDSON AUTO-VARIABLE PITCH FANS 


WHY do Hudson Auto-variable pitch fans on 
Hudson Solo-aire and Combin-aire units not only 
vive accurate femperature control ol cooled 


treams, but save up ta ASCs of fan horsepower 


with conventional fixed pitch fan 


COMpar d 


BECAUSE poate h tan ar usuall 
clected to move the wir required under 
conditions of summer air temperature and 
beat load, and needk ly move 

| quantity even under con 
Vinter if temperature und 
r-than-desiyn heat load With Hud 
\uto-vartable pitch fans the black 

is automatically controlled by out 

ooled tluid temperature so that onl 
quantit ol air requir d to maintain 
temperature is moved. This quantity 
vinter may be only 30% of that re 
quired in summer, resulting in fan horse 
wing of attributable to 
pitch fan iS compared 

th conventional fixed pitch tan 


OVER 200 AUTO-VARIABLE PITCH FANS are providing ac 
trouble-free temperature control in Hudson Solo-aire and Combin-air 

ooled outlet temperature ind iutomaticalls 
sing flow. Control is etfective despite 
imbient air temperatur 


curate 
unit Minute chanves in « 


pitch of fan blades, iereasing or deer 


temperature, and over 


in heat load or hot fluid intet 

of more than 
Consult Hudson for more detatled 
to present or future installation 


information on the application o 


HUDSON AUTO-VARIABLE PITCH FANS 


* Accurately control temperature * Prevent freezing even in extremely cold weather. 


© Effect major savings in power * Operate with standard pneumatic instruments 


* Reduce cost of control equipment * Have all moving parts of control mechanism 


completely enclosed and weather-proofed 


HUDSON 


ENGINEERING CORPORATION 


* Eliminate by-pass piping 


FAIRVIEW STATION HOUSTON, TEXAS 


& 
» 

>; | 

Auto-variabl 
4 | ited 
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Mex-R-Co. Merges and Expands 

Mexico Refractories Co., Mexico 
Mo., has merged with three eastern 
refractory firms and as a result becomes 
the third largest producer of fire brick 
in the U.S, according to company 
ources. [The companies consolidated 
vithin Mexico Refractories are Nile 
Fire Brick Co., Niles, Ohio: National 
Refractories Co.,. Van Dyke, Pa.: and 
Big Savage Retractories ¢ orp Frost 
burg, Md. The merger takes place 
at a time when the company is also 
expanding its producing capacity at 
Me ind other loc 


Beckman Building in Munich 


C onstruction has started on a sec 


ond European facility for Beckman 
Instruments, Inc. The new site, about 
six acres large. is in Munich. The 
finished 3-story office and engineering 
building, plus the one-story manufac 
turing unit, will accommodate 400 
employes 

Beckman opened its first European 
operations in Munich in 1953 with 
rented quarters ind three employes 
lodua the ompany employs 100 pe! 
on the maximum these facilities 

ll accommodate ind iles have ex 


eeded expectations 


Procon Names Process Engineer 

Gslynn R. Kruger has been appoint 
ed chief process engineer of Procon 
Incorporated Hy has been with Union 
Tank & Supply Co. and Delta En 
uneering Corp 
hoth of Houston 
in proce en 
neering assign 
ments. Before 
that he was in 
the process and 
product develop 
ment division of 
Pure Oil Co.'s re 
search laborator 
ies 

A native of Dal Mr. 
las, Mr. Kruger 


did undergraduate work in petroleum 


Kruger 


ind mechanical engineering at Texas 
A. and M. College and was graduated 
rom Northwestern University with a 


degree in chemical engineering 


UOP to Add Two Buildings 


Iwo new buildings and an addition 
to the administrative headquarters are 
under construction at Universal Ojl 
Products Co. in Des Plaines, Ill An 
automotive laboratory will house 
knock-testing engines and special dy 
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LONGEST LOAD ON HOUSTON’'S RAILS recently left the Wyatt Metal & Boiler 


Works plant there bound for a major 


column is 203 ft long vith 13 ft in 


Gulf Coast refinery. Fractionating 


lameter ind weighs 403,000 
Six flat cars were needed for 


the tower and accessories 


namometer test equipment used in re 
search on fuels, lubricants and addi 
tives. The other building will provide 
space for maintenance shops, supplies 
and storage of records 

The new wing of the administra 
tive building will be occupied by Pro 
con Incorporated UOP': wholl 
owned engineering and construction 
subsidiary Occupancy ot the new 
units Is expec ted by January of 1957 
Cost will be approximately $750,000 


Ethyl Opens New Lab Unit 


Another stage in the million-dollar 
expansion program of Ethyl Corp. has 
heen completed at the chemical and 
research laboratories in Baton Rouge 
La. An 18,000 sq ft building for 
chemical products research has gon 
onstream providing space for an 
additional 60 laboratory and office 
personnel [he building will be ce 
voted to research in petrochemicals 
chlorination organometallic ele 
trochemistry and other fields 


Fluor Expansion Moves Ahead 
Expansion programs are under wa 

it the main office of Fluor Corp., in 

los Angeles, and at the firm's mid 


ontinent division headquarters n 


Houston 

lhe change at Los Anveles will 
bring all drafting and engineering per 
sonnel together in three buildings 
Fluor 1} having onstructed on. the 


re te of its present headquar 
ter Ihe new buildings will house a 
total of 180 engineers and draftsmen 


and the company will give up it 
leased quarters at Rexall Square about 
December 1, when the new buildings 
ire to be completed. This summer 
Fluor will start construction of a cafe 
teria, file and supply building, and an 
electrical center. The total program is 
expected to cost $500,000 

At Houston, a new $300,000 en 
vineering and office building will be 
completed next September, providing 
space for an additional 120 engineers 
draftsmen and office personnel. This 
vill increase the Houston staff to 340 
person The new building will be 
leased to Fluor b the F. ¢ orp 
of Houston 


Trane Plans New Building 

An engineering office building with 
65,000 sq ft of space will go up at 
the lrane Co. office in La Crosse 
Wis. Completion is expected by Feb 
ruary of 195 lrane plans to house 
its expanding product and design en 
gineering departments in’ the new 
juarter and also use the unit as 
i Showplace for heat transfer, air con 
ditioning heating and ventilating 
equipment Cost of building and 
juipment has heen set at $1,250,000 


C-B Corp. Elects Miller 
( ooper-Bessemer Corp. has elected 
Miller assistant general manager 
of the firm. In this capacity, Mr. Mil 
has responsibility for the over-all 
tions of the company 
\ graduate of Oklahoma A. & M 
( ollege Mr. Miller joined the engi 


necring dey irtment of the Cooper 
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Suppliers 


KELLOGG MOVES TO MIDTOWN NEW YORK from the offices it ha 


building i 
it 


Wall St 
now tripped of 


welcorn 


many years in the 
on Third Ave 
thoroughfare and a 


ar 
areca, iINCW 


iddition to New York 


held for 
between 44th and 45th street 
El and erted into a 

traffic 


con major 


stern 


1946. He 
assistant general manager of 
1954 


Bessemer Corp. in became 
the «ck 


partment in 


Dates Set for X-Ray Schools 


Iwo 


schools will 
North Ameri 
can Philips Co. this summer and fall 
The first week long session will take 
place at the Hotel Morrison, Chicago 
June 4 to & 
will be held in San Francisco at the 


Sir Francis Drake Hotel Sept. 24 to 


x-ray diffraction 


again be sponsored by 


from Ihe second series 


Mornings are lectures 
and afternoons to lab demonstrations 
Equipment used in the latter sessions 
will include powder camera, 
and the x-ray spectro 
The final day of each series is 


devoted to 


X-ray 
diffractometer 
graph 
spent discussing actual application 
problems from the field and will fea 
ture speakers from industrial plants 


and laborator ics 


Firm to Aid Pollution Control 


A firm of air pollution consultants 
has been formed by a scientist of 
the Mellon Wesley ¢ I 
Hemeon, formerly engineering directo: 
of the Industrial Hygiene Foundation 
and senior fellow of the Institute. has 


Institute 


118 


the 


Associates, at 


established firm, Known as 


121 Meyran 


new 
Hemeon 
Ave 


Heading a staff of specialists in vari 


in Pittsburgh 


ous aspects of air pollution ts George 
Haines, with the 
Mellon Institute 

Consulting associate in meteorology 
is Maynard S. Smith, of the Brook 
National Laboratory Special 
chemical problems will be handled by 
Prof. J. K. Cholak Kettering Labora 
tory of the University of Cincinnati 
Prof. Gordon Strom of New York 
University will deal with problems in 


also formerly 


haven 


volving miniature studies in a 
wind 


model 
constructed at the 
firm's Pittsburgh laboratory 


tunnel to be 


Personnel Changes 


Graver Tank & Manufacturing Co. 
I. Beckman to the 
Moor, Del leuss 
manager 

He will 
the Fontana, Calif 


manager of 
plant, P. H 
ot the 
head 


I dye 
ler to west coast ad) 
vision operations of 


plant 


Oi Well Supply Division Vernon 
W. Brazelton to field representative 
at McCamey Luther C. Whalin 
to field representative at Sundown: M 
1. Childress to field 
Carmi, Hl 


lexas 


representative at 


International Nickel Co.— Albert P 
Harold Larsen 
nickel 


Gsagnebin to manager 


lO assistant manager, of sules 


department 


Selas Corp. of America 
Brown to works manager 
with Macon 


as vice-president and man 


Ralph R 
was for- 


He 


merly Arms. Inc., where 


he 


aver ot 


ed 


manutacturing 


Trane Co.—-R. G. Miner, Jr, E. 
and A. M. G. Moody, all 
Mine: the 
electrical phase ot 
Neu 


IMPressor 


Neubauer 
to chief 


controls 


enyineer heads 
and 
Irane’s 


product development 


bauer 1s in reciprocating 


Moody is 
work 


work: and centrifugal 


compressor 


Mig. 


to manager ol 


Co.— Di 
the re 


Pennsylvania Salt 
Gseorge McCoy 
search and development department 
from director of organic research 

Colton Chemical Co Charles 
Vickers to manager of technical sales 
the 
department Colton is a 
Air Reduction Co 


service of Mic roballoon sphe res 


division of 


West Instrument Corp. James A 
Hartnett to managing director of West 
Ltd., English subsidiary 
formerly with the English 
Minneapolis-Honeywell 


Instrument 
He 
subsidiary of 
Regulator Co 


Was 


Borg-Warner Corp. Andrew B. Pul 
ham to director of manufacturing sery 
He was chief industrial engineer 
York Central System 


wes 


for the New 


Branches, Distributors 


Brown Fintube Co. has appointed 
the March Corp., 18101 
ens Highway, Detroit 
for Brown products in most of Michi 


James Couz 
representatives 


gan’s lower peninsula. Instrument Lab 
934 Elliott Ave., W. Seattle 
has been named representatives 
Portland, Ore., and Seattle 


oratory 
Wash.. 
in the 


areas 


M. W. Kellogg Co. has opened a 
western regional office in San Fran 
cisco’s Russ Building. William R 
Dunn, formerly Pacific man 
ager of the Elliot Co., has been named 
sales manager of the new office. Paul 
S. Jones will be his assistant 


Coast 


Expansion, Transition 


Blaw-Knox Co., Chemical Plants 
Division, has expanded its midwest 
headquarters, at 180 N. Wabash Ave., 
Chicago 
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PETRECO ELECTRIC DESALTING effectively reduces salts in the 
refinery crude charge to minimum or zero, and at the same time 


removes a high percentage of solids and fines 


PETRECO ELECTROFINING is a continuous, automatic, one-pass 
method for caustix scrubbing, acid contacting an water wast 


ing, with minimum product loss or chemical carry-over 


PETRECO ELECTROFININGDOCTOR TREATING reduces carry 


over drastically and provides substantial savings in lead aust 


sulfur and inhibitor, while holding volume losses at minimun 


The processing is continuous, automatically controlled 
P 


PETRECO—BENDER PROCESSING sweetens gasoline, kerosine 
jet fuel and No. 2 fuel with no product loss in the processing 
Operation is reliable and simple. Catalyst need be rejuvenated 


only occasionally; easily accomplished at the plant site 


For complete information, write or call 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 So. Wayside Drive, Houston |, Texas 
1390 E. Burnett Street, Long Beach 7, Californio 


GET 
MORE 
PROFITABLE 
REFINERY 
OPERATIONS 


3 
Ay: iz” ine 
PROCESSING é 


f d 


TIS ASTOR STREET + NEWARK, 


T Here, a modern PLATINUM METALS re- 
PFICIEN fining plant is provided with special 
E facilities for sampling and recovery from 
spent catalyst. Baker guarantees 100% 


able service which will free your PLAT- 
MET ALS INUM to manufacture fresh catalyst with- 
M out unnecessary delay. Baker is also 
yYST prepared to manufacture fresh catalyst 

T CAT AL in any required concentration of metal 
in the form and on the carrier you specify. 
If you would like detailed information 
on Baker Catalysts and our Catalyst Re- 
covery Service, your inquiry will receive 
our immediate attention. * * * * 


Literature on 

Platinum Metals 
Catalysts 

is available and 

will be sent 

at once, upon request. 


(ENCELHARD 4IN Fle } 


PLATINUM METALS RESEARCH 


| I 
cOMPLETE FACTION 
FOR PROMPT, 
PLATINU 
4 
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MEETINGS 


First Details on Fall ISA Conference 


SE of the computer in manufac- 
| ) turing, processing and manage- 
ment operations will be examined 
during the computer symposium at 
the 11th annual Instrument Confer- 
ence of the Instrument Society of 
America next Fall. The Conference 
and Exhibit will be located at New 
York City’s new Coliseum from Sep 
tember 17 to 21 

The symposium will occupy a com 
plete day in the program and will be 
organized in this sequence 

|~-Review of the year’s progress in 
computing machines and applications 
by a computer design engineer 

>A discussion by an oil company 
scientist of how far his company has 
developed the concept and practice of 
computer control in processing 

3A report on computers in manu 
facturing by an engineer from a metal 
working Company 

4+—-Role of computers in_ business 
und management operations, a talk by 
a consuiting engineer 


S—-A paper on actual operation of 
a process (hydrogenation of oil for 
use in margarine) by Prof. Donald P 
Eckman of Case Institute of Technol 
ogy He will describe, on the basis of 
his research, how a computer can be 
integrated into the manufacturing and 
processing system 

6—Review of the preceding papers 
by a widely known engineer and his 
views on the imminence of the “auto 
matic factory.” 

Dr. Eckman is a generally acknowl 
edged authority on instrumentation 
and automatic control. He is the 
author of two textbooks on the sub 
ject that were regarded as definitive 
at the time they were published, Prin 
ciples of Industrial Process Control, 
(1945) and Industrial Instrumenta 
tion (1946). At the time he was with 
Brown Instruments Division of Min 
neapolis-Honeywell. He took his Ph.D 
at Cornell University and since 1950 
has been on the Case Institute of Tech 
nology faculty 


ASME to Hold Semiannual 
In Cleveland, June 17-21 


Sessions on the process industries 
instruments and regulators, fuels, com 
pressors, and other topics will be fea- 
tured at the semiannual meeting of the 
American Society of Mechanical Engi- 
neers, June 17 to 21. Event will be at 
the Statler Hotel in Cleveland 

Here are some papers of possible 
interest to the petroleum refining en 
gineer 


Compressors and Combustion 


“Some Aspects of Rotating Stall in 
Single-Stage Compressors,” by Merle 
( Huppert, Eleanor | Costilow 
NACA-Lewis Flight Laboratory 

An Application of an Enthalpy- 
Fuel Slant Line Air Ratio Diagram to 
First Law’ Combustion Problems,” 
by H. N. Powell, General Electric 
Corp 


Compressors 


“Problems Encountered in Translat 
ing Compressor Performance from 
One Gas to Another,” by Melvin J 
Hartmann and Ward W. Wilcox 
NACA-Lewis Flight Laboratory 


Turbines 


“Research on Application of Cool 
ing to Gas Turbines,” by Jack B. Es 
gar, John N. B. Livingood, and Robert 
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QO. Hickel, NACA-Lewis Flight Lab 
oratory 


Heat Transfer 


“Generalized Optimal Heat Ex 
changer Design,” by David H. Fax 
Westinghouse Electric Corp., and 
Robert R. Mills, Jr., Johns Hopkins 
University 

“A Novel Method of Obtaining an 
Isothermal Surface for Steady State 
and Transient Conditions,” by G. N 
Hatsopoulos and Joseph Kaye, Mas 
sachusetts Institute of Technology 

“Turboconditioning Systems with 
Vapor Compression Cycles,” by J. P 
Barger and Warren M. Rohsenow, 
M.1.T., and Kenneth M. Treadwell, 
Westinghouse Electric Corp 


Instruments and Regulators 


“A Graphical Method for Analysis 
of Piecewise Linear Control Systems 
with Particular Application to Relay 
Controls,” by R. H. Macmillan, Cam 
bridge University 


Management 


Selection of Technical Managers 
as Viewed by a Personnel Psychol 
ogist,” by A 
Newark College of Engineering 


Pemberton Johnson 


Power 


“Effect of Internal Pressure on the 
Flexibility and Stress-Intensification 


Factors of Curved Pipe or Welding El 
bows,” by E. C. Rodabaugh and H. H 
George, Tube Turns Div. of National 
Cylinder Gas Corp 


Process Industries 


Infrared Analyzers tor Process 
Control,” by Nelson W. Hartz, Mine 
Satety Appliances Co 

“Deceleration Probe to Measure 
Stagnation Pressure and Velocity of a 
Particle-Laden Gas Stream,” by Jules 
1. Dussourd, AiResearch Mfg. Co. of 
Arizona, and Ascher H. Shapiro 
M.L1 


Lubrication 


Panel on 1955 Literature on Bear 
ings, Lubricants, and Lubricant Re 
search. Members are 

Oscar Pinkus and Benno Sternlicht 
General Electric Corp 

P. Skerchock, Sinclair Refining Co 

Steward J. Beaubien and N. H. G 
Daniels, Shell Development Co 

H. A. Hartung, Atlantic Refining 
Co 


AIEE Summer Meeting in 
San Francisco, June 25-29 


The American Institute of Blectrical 
Engineers will hold its summer and 
Pacific general meetings in Sap Fran 
cisco from June 25 to 29. A selection 
of papers with interest for the elec 
trical engineer in the petroleum re 
finery follows 

‘Petroleum Refinery Electrica] 
Power Systems,” by G. R. Dunbar, 
Westinghouse Electric Corp 

‘A Transient Stability and Voltage 
Study for a Modern Oil Refinery Dis 
tribution System,” by C. W. Boice, 
(. FP. Braun & Co.; 8. R. Durand and 
D. Dalasta, Allis Chalmers Mfg. Co 

Electric Cable Insulation in Chem 
ical Plants,” by J. BE. Parker, Carbide 
& Carbon Chemicals Co 

“High-Voltage D-C Testing of Ca 
bles and Cable Fault Locations,” by 
KB. J. Nankervis, Dow Chemical Co 

Corona in Metal-Clad Switchgear,’ 
by H. O. Borque, Ethyl Corp 


Cat Poly, Waste Disposal 
Are Summer Topics at MIT 


Iwo courses are to be held this 
summer at Massachusetts Institute of 
lechnology that should have some 
real interest for petroleum refining 
and research men. “Recent Advances 
in Catalytic Polymerization” will be 
offered from July 17 to 27, and a 
course in “Disposal of Industrial 
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UNDISPLAYED RATE 


tine. Minimum tines. Bos numbers 


t one additional line 


POSITION WANTED Undisplayed rate is one 


half of above payable in advance 


DISCOUNT of 10% if full payment is made 


in advance for four consecutive insertions of 


sndisplayed ads 


vend NEW 


ADVERTISEMENTS 


PETROLEUM PROCESSING, 


July 


BEEN LOOKING for 4 position 
with lote of day-to-day variety 
and interest? The petroleum 
instrumentation section of the 
Fisher Development Laboratories 
is the place. Your assignment: to 
design and promote new itema in 


a leading line of petroleum testing 


equipmentand handle liaison with | 


the AS'T'M 
Age: 30-40 


perience 


petroleum lab ex 
familiarity with 
ASTM methods and apparatus 
flair for instrument design 
Employee benefits are excellent; 
working conditions A-1 
Rush résumé (confidential), sal 
ary requirements, inatrumenta 
tion background, to PAUL FAUPEL, 
PERSONNEL FISHER SCIEN. 
rivic, 711 FORBES PITTSRURGH 
19, PENNA 


CLASSIFIED 


closes 


toe Clasufted Advertinng Division 
iio 


DISPLAYED RATE 


The advertising rate is $13.50 per inch for 
a advertising appearing or other thon a 
contract basis Contract rates quoted on 
request 

A Employment Advert sing is subject to 
Agency Commission 

ADVERTISING INCH s measured % inch 
vertically on one column, 3 columns—30 inches 
to a page 


find St., N. YY. 46, N.Y 
June 


AREA ENGINEERS 


Several graduate engineers witl 


years Kpenence super 
Vv maintenance engineering func 
tion in oil refining or producing fa 
cilities, power plants, heavy industrial 
installation manufacturing plants or 
related operatior To establish tect 
nical ipervision, procedure mainte 
nance operations and schedule routine 
ind special work for major oil pre 
ducing and refining operation ith 
ill supporting facilitie ie housing 
feeding, recreation, et 

Salary commensurate with back 
Zround and experience Write giv 


ing full particular regarding pet 
sonal history and work experience 
Please include telephone number 


Recruiting Supervisor, Box 141 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


REFINERY 
EQUIPMENT 
INSPECTORS 


MAJOR OIL COMPANY has openings for 
Equipment Inspectors for refinery in Mid 
die East 


Candidates should meet the following re 
quirements 


AGE-—to 40 years. 
EDUCATION—prefer college degree 


in Mechanical, Chemical or Metal- 
lurgical Engineering. 


© EXPERIENCE—Minimum of 4 years 


in inspection of all types of oil re- 
finery processing equipment. 


Salary commensurate with background and 
empernence plus liberal living allowances 
and complete employee benefit plans 


Send detailed resume to: 


CALIFORNIA TEXAS 
OIL CO., LTD. 
380 MADISON AVENUE 
NEW YORK 17, N. Y. 


@ Personne! Dept 


YOUR ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to 
secure the most suitable man or 
men available. You want men 
with the special training that 
will make them an asset to your 
organization. You can contact 
such men through an advertise- 
ment in the Classified Section of 
Petroleum Processing. For infor- 


mation write: 


Classified Advertising 
Division 


PETROLEUM PROCESSING 
330 West 42nd Street 
New York 36, New York 


Meetings 


Wastes by Biochemical Processes 


will run between August 20 and 31 


Oil Man's Calendar 


JUNI 


Society of Automotive Engineer 
Chalfonte-Haddon Hall 
June 3-8 


Atlants ity 


National Fire Protection Assn annual, Stat 
ler Hotel, Boston, June 4-8 


Society for Quality Control 


innual, Palais du Commerce, Montreal 
June 6-8 

Gordon Research Conference on Catalysis 
and Petroleum, Colby Junior College, New 
London, N.H., June 11-1‘ 

Pennsylvania Grade Crude Oil Assn 
Bradford, Pa., June 13 

dmerican Society of Mechanical Engineer 
semi-annual, Statler Hotel, Cleveland, June 
17-21 


Imerican for 


imnual 


Material 

annual with apparatus exhibit, Chalfonte 
Haddon Hall, Atlantic City, June 17-22 

Western Petroleum Refiner 
relations 
Hotel, Wichita, Kan., June 21 


dmerican Institute of Electrical Engineer 


regional 


Broadview 


summer and Pacific general meetings, San 
Francisco, June 25-29 


AUGUSI 


hth International Symposium on Combustion 
Institute Yale University 
New Haven, Aug. 19-24 


Combustion 


SEPTEMBER 


| International Congress on Catalysis, Belle 

vue Stratford, Philadelphia, Sept. 10-14 

Pacific Coast Gas Assn 
Calif., Sept. 11-13 


annual, Coronado 


Electrical Conference of the Petroleum In 

dustry, American Institute of Electrical 

| Engineers, Kansas City, Mo, Sept. 12-14 

National Petroleum Assn annual, Iray 

more Hotel, Atlantic City, Sept. 12-14 

Chemical Institute of Canada Western 

Regional Conference, Edmonton, Alta 

Sept. 17-21. 

imerican Society fur Testing 
Comm. D-2, Petroleum Products and 
Lubricants, Statler Hotel, Los Angeles 
Sept. 16-21 

American Chemical Society, annual, Atlan 
tic City, Sept. 16-21 

Instrument Society of America, annual In 
strument-Automation Conference and bx 
hibit, Coliseum, New York, Sept. 17-21 

Western Petroleum Refiners regional 
technical-industrial relations meeting, Ho 
tel Henning, Casper, Wyo., Sept. 20-21 

Petroleum Mechanical Engineering Confer 
ence, American Society of Mechanical 

Statler-Hilton Hotel, Dallas, 


Material 


Engineers 
Sept 24-26 


OCTOBER 


Lubrication Conference, jointly sponsored by 
ASLI and ASME, Chalfonte-Haddon 
Hall, Atlantic City, Oct. 8-10 

imerican Gas Assn 
Oct. 16-17 


annual, Atlantic City 


NOVEMBER 


imerican Petroleum Institute, annual, Con 
rad Hilton Hotel, Chicago, Nov. 12-1° 
imerican Society of Mechanical Engineer 
annual, Statler Hotel, New York, Nov 
25-0 
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to meet exacting lubrication standards, specify 


ENJAY PARATONE 
viscosity-index improver 


Paratone is engineered specifically to 


of both hot- and cold 


rorous requirements 


{-star 


t combining the coia prope rties ¢ 


ting 
tion rate of a heavy grade. 


Our technicians are constantly working with oil companies and leading 
mat ufacturers to develop lubricat ng additive formulat 
variet f base stocks—to meet military and commerci: 


Pioneer in 


Con pan! source ol @ 


Write, wire or phone the Enjay 
Petrochemicals 


line of add tives Paramins 


15 WEST Sist STREET, NEW YORK 19, N.Y.-: 
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ADDITIVES 


Du Pont Antioxidan 
No. 22 


GULF COAST 
$ Saving} % Saving 


$ Saving 


6.7% | $2,250 


MID-CONTINENT 
%, Saving 


6.7% 


WEST COAST 


$ Saving} % Saving 


Du Pont Fuel Oil 
Additive No. 2 


8.3% 


$1,710 


8.4% 


Du Pont Lube Oil 
Additives 


12.0% $1,860 


Shown above are nine typical situa 
tions —three locations, three addi 
tives. They illustrate how substantial 
sums can be saved when you order 


Du Pont additives in 4,000-gallon 


12.0% 


$2,000 12.5% 


tank-car lots. The saving is over the 
costs of the same quantities in less 
than carload lots, in drums. The 
total savings shown reflect lower 
product cost and lower freight rates 


Four-fiqure Aavings are yours 


each time you order a Du Pont additive 


If you have been buying your addi- 
tives in drums—either in carload or 
less than carload quantities—it will 
pay you to investigate the savings in 
delivered cost that are possible by 


ordering in tank-car lots. 


For example... 


The above chart shows how refiners 
in three areas can save from $1,680 
to $2,400 simply by ordering a Du 
Pont additive by the 4,000-gallon 
tank car instead of equal quantities 
in partial car shipments in drums. 


‘These figures are, of course, based on 


Sales Offices 


CHICAGO 3-8 Se. Michigan Ave 
HOUSTON 2-—705 Bank of Commerce Bidg 
ANGELES 17-612 Se Flower St 
NEW YORK 20--1270 Ave. of the Americas 
PHILADELPHIA 2 } Penn Center Plore 


IN CANADA, Ow Pent Company of Conode Limited 
OTHER COUNTRIES. Petroleum Chemicals Division 


by the tank car 


the freight rates for only three loca- 
tions; savings will vary somewhat 
for other receiving points. However, 
the saving will be decidedly worth- 
while anywhere... for any one or 
more of the products listed. 


How much can you save? 


To answer that question for you, one 
of our nearby representatives will 
be glad to call at your refinery, study 
your freight rates and inventory pat- 


terns. He will then determine the 
most convenient handling method 
for you and figure the exact saving 
you can make. Phone, write,or wire 


us... today. 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


RAndolph 6.8630 PITTSBURGH 19-—Room 510, Alcoa Bidg ATiantic 1.293 
CApitol 5-115! SAN FRANCISCO 4—Room 626, 111 Sutter St EXbrook 272-6230 
MAdison 5.1691 SEATILE 3—Room 215, 4003 Aurora Ave MElrose 6977 


COlumbeus 5.2342 
LOcust 6.3531 
Petroleum Chemicals—85 Egiinton Avenve East— 
Export Seles—Room 7496 Nemours Bidg 


TULSA O. Box 730 


124 (To obtain more data on advertised products see page 140) 


Terente 12, Ontario—MUdson 1-646! 
Wiimington 98, Del —Olympio 4.5121, Ext 2962 
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PATENTS 


Caustic Solution in Alcohol 


Effective as Hydrocarbon Sweetener 


N GENERAI removal of mer- 
| captans trom hydrocarbons is be- 
ing accomplished by means of alkali 
metal hydroxide solutions. Initially, 
aqueous solutions of NaOH or KOH 
were used The extractive ability of 
such solutions was later improved by 
addition of solutizers such as cresols 
tannic acid, etc In patent No. 2.345 
499 it was disclosed that aqueous so 
lutions containing 35-50 NaOH are 
more effective as extractants but ther 
use has the disadvantage of causing 
solidification at ordinary temperatures 
lo help this, addition of methanol 
isopropanol, etc., was proposed 

In patent No 2.311.539 it was 
pointed out that anhydrous NaOH is 


How Alcohol Activates Mercaptan Removal 


capable of removing quantitatively 
mercaptans from petroleum oils pro 
vided sufficient time ts allowed tor 
completion of the reaction. The caus 
tic proposed for use was in the form 
ot colloidal particles having a diameter 
between O.OOOOL and om 

In U. S. patent No. 2,725,339, re 
cently issued to Socony Mobil Oil 
Co.. a particle size of O.OOOL to 0.004 
cm is proposed. The material is made 
by dissolving the caustic in alcohol 
and the solution is dehydrated by boul 
ing with a non miscible hydrocarbon 
such as tsooctane. The alcohol has an 
activating effect on mercaptan extrac 
tion, as is seen from the data given 
in the following table 


NaOH in Activating Dosage at fxtraction 

Caustic Avent 200°. theory RSH-S RSEH-S 
(Alcohol) Ib NaOH / 1000 bbl Orig. wt-% Removed 
UF None 64 O10] OO211 
Methyl 64 0.0080 
Isopropyl! 60K OOO%R 96.0 
Tertiarybutyl 60K 0.09" 0.0071 977 


New Grease Packing 


RECENT patent issued to Esso 
Research & Engineering Co 


(No. 2.734.862) claims advantages 


} 


for using an extruded casein monofila 
ment to replace most of the natural 
fiber in greases used for journal bear 
ing packings. Sold under the name 
Caslan the synthetic fiber can be 
readily stranded with reclaimed wool 
wool yarn or other fibers. In practice 
about 25°° of the synthetic is mixed 
with a high content of a wool fiber 
sav shredded Carpet waste 

Fiber yreases afe widely used for 
packing Certain types of journal bear 
ings-—for example, in ratlroad rolling 
stock A relatively larg quantity ot 
such greases consumed by industry 
They usually consist mostly of fibrou 
material, such as wool or yarn, satu 
rated with an or grease compos! 
tion. This lubricant is packed in a 
housing so that it presses against the 
journal as it revolves and keeps it 
coated with a film of lubricant. The 
fiber or yarn acts as a reservoir tor 
the oil of grease and prevents rapid 
consumption of the lubricant while 
assuring continuous lubrication 
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When the fibrous material, usually 
a reclaimed wool or yarn, is used 
by itself and impregnated with the 
lubricant it tends to become mat 
ted and soggy and eventually pulls 
away from the bearing. This ts par 
ticularly true when the bearings be 
come heated up to temperatures in 
the order of 200°} Ihe oul rapidly 
evaporate and the fibers lose ther 
resistance even if they are not actually 
charred. When the packing doesn't 
contact the bearing, lubrication fails 
with resulting damage to the bearing 

Some have tried to maintain higher 
elasticity at ordinary temperatures in 


the conventional reclaimed wool fiber 


packing by inserting a coarser fiber 
uch as horse hat goat hai or other 
animal hair. The coarser and stiffer 


hair and the finer Wool fiber are 
tranded and inter per d with each 


other, and the entire fibrous ma 

thereafter saturated with the ol of 
While horse hair, in particular 
has some utility in thi onnection at 
ordinary temperature it is not par 
ticularl| itistactory as temperature 


yo above 150 Fk or so and is not al 


available. Horse hair and other 


By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


animal hair fibers are also susceptible 


to actual damage at high temperatures 
and start to decompose und become 
brittle at temperatures as low as 150 
to 180 | Ihey are therefore quite 
unsuitable at the moderately high 
journal and bearing temperatures fre 
quently encountered service, say 
up to about 200 F or sometimes a 
lithe higher. The synthetic fiber in the 
patent is said to meet these difficul 


tics 


EFFECT OF TEMPERATURE on treated 


oil yield and nitrogen removal 


Denitrify Hydrocarbons 
With lodine Treatment 


)! TROLEUM hydrocarbons gen 
erally contain varying amounts of 
nitrogen compound as impurities 
which are distributed in various frac 
tions according to their boiling points 
Ihe presence ts objectionable be 
iuse they tend to destroy the activit 
of conversion Catalysts that may be 
contacted with the oil. For example 
in Catalyti racking, the catalyst pre 


maturely jase wctivil hecause of 
eflects of nitrogen) com 
pound 
In US patent No 9 SYS issued 
to Socon Mobil Oil Co the hydro 
rhons ma be denitrified without 


udve ly affecting and quality 


n heating the 1OCk with hydrogen 
or sodine at 650 O for a 
~P riod of to 7 hour Ihe ratio of 


gram atoms of iodine present in the 
reagent to gram atoms of nitrogen 
ontained in the oi should be he 
tween 0.005 and 6. A substantial por 


tion of the todine may be recovered 


from the tarry precipitate forme d. The 


12° 


| 
| 
400 500. 600 700 900 Si: 
Temperature °F 
ae 
| 
¥ 
= 
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Patents 


treated ot preferably is water-washed 
that 
illustration shows the ef 


to remove 
I he 
fect of temperature on the extent of 4 $ 
nitrogen removal the yield of 
product A hydrocarbon charge of 
light ga 


CACCSS 


wodine may be 1,669 


present 
and 


oil initially containing 0.2 


nitrogen was contacted with an aqui j 1 


Wlution of HI in the I/N gram ' 
x 


ratw of 


Naphtha Sweetening 
( YOMPARATIVELY recently it has 


A been found that certain naphthas 
ure usceptibl to 


what is known as 


air sweetening, e upon exposure (P 
to oxygen, the mercaptans will be con 
verted to disulfides. Virgin gasolines 
are normally unresponsive to this form 
of treatment 

In U.S. patent No. 2,729,529 


Research & Engineering Co. sweetens 


Esso 


gasoline having a number 
to 15 


tions 


copper up 


and containing cracked frac 


this way: first a pre-caustic i 


wash, primarily to eliminate H.S, and 
, then contact and ammonia in 
presence of a phenylenediamine in 
hibitor N, N’-di-n-butyl-p 
phenylene-diamine. Inhibitor should be 


‘ in quantity of O.1 to 2 Ib S000 


with air 
such as 


per 
gal of gasoline 


Patents Issued Recently 


Ihe following classified listing 
gives the patent number, patentee . 
or assignee, and a brief descrip 
tion of all patents believed to be an 
of interest to the petroleum proc- tion of 
essing industries as contained in 19.993 
the Official Gazette of the US 
Patent Office for March 20, 27 
Vol. 705, No. 3 and 4, and April 
Sand 10, Vol. 706, No. | 


i/ 
and 2 


PROCESSES 


Hydrocarbon Synthesis 


PRODUCTS 


Chemicals 
I t I 


Catalysts 
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Rust protection 
Performance under 4 


Reduced engine wear ? 
Corrosion protection 


». 4 Engine cleanliness 
Detergent. 
= 


dispersant Oxidation resistance 


Your customers want “¢ omplete performance” 
from the produc ts they market. And Oronite 
additives impart all the necessary performance 


characteristics to motor oils. Oronite additive 


components are balanced to vive 


performance under all types ol ration, 


at no extra cost, Revardl ss of the type 
of service required of the finished oil on 
the type of base stock available for 
compounding — you will get better 


performance from Oronite additives 


An Oronite lube oil additive sper ialist 


would be pleased to talk it over with you, 


Just contact the Oronite office nearest you 


Oronite—the fastest growing major 
source for Lube Oil Additives! 


ORONITE CHEMICAL COMPAN 
EXECUTIVE OFFICES: 200 Bush Street, Son Francisco 20, California 
ORONITE SALES OFFICES 
CHEMICAL ‘20 Vouk 20 North Wacker Drive, Chicage 6, 
450 Mission Street, San Francisco 5, Calif. Mercantile Securities Bidg., Dalles 1, Texos 
Cincinneti 2, Ohie 714W. 15, Colt, 
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LOOKING 


Patents 


FOR 


CORROSION-RESISTANT 


Look no more pecty CLEVELAND Wire Scre« 
for YOUR next installation 


Available in all corrosion-resistant metals and 
alloys, such as 
Staintess Steel 
Monel 
Nickel 
Silver 


Copper Alloys 
CLEVELAND Wire Screens are de- 
signed for longer life and better 
service 
Woven to individual specifications for every 
purpose in any size or dimension, such as 
Vibrating Screen Sections, Filter Segments, 
Strainer Elements. ¢ entrifuges 

we CUSTOM BUILD 


Filter Seqment & Strainer Elements to your 


Specialtie 


RE 
individual need in all commercial metals i 


and a4 


Easy to order—send us your requirements 


STRAINERS AND FILTERS 


CUSTOM -BUKT 


stom built end odep 
ted to individval needs 
Avaitoble in all commer 


cal metal and alloys 


Write for Bulletin 
6,7, and 8 


fe | 
m GLEYELAND 
WIRE CLOTH & MFG. Co. 
3573 E. 79th St. 


(lo obtain more data on advertised products see page 140) 


Paraffir 


Miscellaneous 


(Ateliers [be 


EQUIPMENT 


Processing, general 


8,658 (Air Reduction ¢ 


Instruments 


General | 


(Continued on page 130) 
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there’s enough difference to make ALL the difference 
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This is just one inspection of extrusion dies through 
ast billet heated to a rigidly controlled 
is hot extruded into a “tube shell 
Scovill Heat Exehanger Tube is 


which a 
temperature 
from which 


subsequently cold-drawn 


One of the most highly skilled and critical jobs in the 
is that of finishing and maintaining these dies. The 


clean surfaces of resulting shell ire 


process 
smooth 


essential assurance 
of highest quality in finished tubes 


It is needless to tell Seovill customers that, while correct alloy 


selection 1s important to efheient exchanger operation ol equal 
importance ts the uniformity and soundness of tubes 


themselve 
Seovill Technical Service and tube 


production methods 
considered by many the very best in the industry, can give you 
complete assurance on both these essential counts 

Scovill Heat Exchanger Tube is available in a comprehensive 


range of standard alloys (listed below) 


Scovill Manufacturing Company, Mill Products Division 
99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-117] 


HEAT EXCHANGER TUBE 


Phosphorired Admiralty Admiralty © Arsenical Admiralty Munts Metal 


Wevel Brass © Red Brass 05°), © Deordised Copper 


& 20° © Cupra Mickel, 30 Brass Aluminum § 


Arsenical Copper Copper Niche! 10° 5°, © Owples Tube 
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SYSTEMS SPEED PROCESSING 
TO CUT PRODUCT COST 


METERS FILTERS 
Metering and {fil- 
tering of liquids 
from bulk re- 
ceipts through 
delivery assure 
quantity and 
quality control. 


BLENDERS DEHYDRATORS 


Closed system pro- 
portioning and blend 
ing of liquid stocks 
plus continuous dewa 
tering where needed, 
deliver a better end. 
product at lower cost. 


Write for Catalogs 


— 


All equipment available on lease 
REGIONAL OFFICES: 
CHICAGO + CLEVELAND - 


LOS ANGELES 


NATIONWIDE SALES 


ATLANTA - 
DALLAS + KANSAS 
AND SERVICE 


NEW YORK 


Ww ‘D BOWSER, INC., 1329 E. Creighton, Fort Wayne, Ind. 


MAINTENANCE COSTS 


| 
FRANGIBLE DISCS 


The Engineered 
“Safety Factor’ 


@ NO FRAGMENTATION 


Dise ruptures in 


several similar lobes 

Gives unrestricted Pressure system 

opening protection is no 
@ HIGH SPEED PROTEC problem with fran 

TION Sure-fire gible discs. You de 


opening makes FDI 
discs desirable on all 


cide your own re 
placement schedule 


systems, hydraulic or 
goseous 

VERSATILITY Use 
them anywhere in your 
piping system 


slide the re 
tainer ring out, re 
place the disc and 
re-install. As 
simple as that 


@ WIDE PROTECTION 


to irom 3 pi for Fee 
i T 

to 5,000 psi 

higher on special 

order 


Ine. 


Penns Grove, N. J; 


(To obtain more data on advertised products see page 140) 
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Outstanding in simplified, economical installation . . . 


Outstanding in smooth, dependable operation... ‘ 


hat’s the word from the field on the new low in gas lift, booster, gathering, pressure main 
yi assembled GMXD compressor package tenance and many processing services 
Patterned after the proven Cooper-Bessemer GMX. For fast service and delivery . . . in the heart of the 
the packaged GMX D's combine exceptional com oil and gas country . . . packaging of the ¢ — 


Bessemer GMDX is handled in Texas, Louisiana, 
yactness with the very latest advancements in gas . 
I / & Arkansas and New Mexico by Southwest Indus 
engine and compressor desig -y're available 

B! 1 co presso lesign. They re available tries, Inc. of Houston 7, Texas. In these states, 


in 4, 6, 8 and 10 cylinder sizes, 250 to 870 horse GMXD quotations are readily available from either 


power .. . ready now to reduce costs to a new Southwest Industries or any Cooper-Bessemer office 
New York City © Seattle, Wash Chicago, tll ® Houston MOUNT VERNON. OMIO 
Dalles, Greggton, Pampa and Odessa, Texas Washington, D. 


Shreveport, la. © San Francisco, Los Angeles, Calif. © St. Louis, 0 0) p E i H 
Mo. © Gloucester, Mass. © New Orleans, lo. © Tulsa, Okla <3 
Corocas, Venezvela © COOPER-BESSEMER OF CANADA, LTD. 


Edmonton ond Calgary, Alberta, Canada GROVE City, 


ESSEMER 


WHAT TO LOOK FOR 

IN A HIGH PRESSURE -- 
HIGH TEMPERATURE 
STEAM TRAP.... 


High pressure — high temperature serv- 

ice is no place to cut corners, no place to 

to take chances. Here are some things to 
think about in specifying steam traps 


1. Experience—Since right after World War 

One, Armstrong trap development has kept 

pace with the trend to higher and higher pressures 

and temperatures. These traps are the most widely 

used of any in leading power plants throughout the 

world at pressures up to 2400 psig there is no finer 
endorsement 


2. Design —The simple, dependable Armstrong inverted 
bucket mechanism provides the closest thing possible 
to 100% assurance that the trap will not fail to open 
for condensate and close for steam. Extra heavy 
forgings provide large safety margins. 


3. Materials —see list at left 


LIST OF MATERIALS 4. Price —Armstrong forged steel trap list prices range 
ARMSTRONG FORGED STEEL TRAPS from $95 to over $1000. The No. 515 shown above 1: 
; ; = . rated for 1500 psig at 900 F and for 2000 psig at 600 k 
Part Material It 
CAP AND BODY FORGINGS ; what you get because of high production. There is no 


Up to 600 psi, 750 1030 carbon steel compromise made at the expense of safety, quality and 
Up to 900 psi, 900 ASTM Spec. F-1 carbon moly steel 
_Up to 2500 psi, above 900" ASTM Spec F.5 chrome moly steel 
VALVE AND SEAT Type 440 chrome steel, heat treated, Want more facts? —Cal! your local Ar mstrong Repre- 
standard. Stellite available sentative or write: Armstrong Machine Works, 826 
LEVER MECHANISM | Maple Street, Three Rivers, Michigan 


lists at $500. Armstrong prices are moderate for 


low maintenance 


‘BUCKET Stainless steel Do you have Catalog J?—This 44-page Steam Trap 
Class C high tensile, high tempera- Book is free on request. 

ture bolting moterial — 125,000 min. 

tensile 


Hex, semi-finish, heat treated for high 
pressure, high temperature service. 

___ GASKET Compressed graphited asbestos 
INLET TUBE Wrought iron 


ARNISTRONG 


STEAM TRAPS FOR EVERY REQUIREMENT = APPLICATION ENGINEERED 
STEAM TRAPS 
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BOOKS 


Fluidization, edited by Donald F. Othmer 


1956. x in pe | rate 
indexed stiff loth <7.00. Rein 
hold Publis! r Cory 44) Park 

New York NY 


UIDIZATION of solids, using 
undoubtedly. one of the 
major engineering developme nts of the 


Pases. IS 


last 25 years. The main advantage of 
a fluidized system being its ability to 
keep a uniform temperature through 
out the bed 

While the most spectacular applica 
tions of fluidized systems have been 
in the petroleum industry (cracking 
reborming. coking), new uses in other 
fields (particularly petrochemical and 
metallurgical) are being investigated 
constantly 

There have been hundreds of tech 
nical articles on the scientific and 
physical features of fluidization aspects 
such as hydrodynamics, heat transfer 
and mass. transfer However these 
have usually been research presenta 
tions pin-pointing only small areas of 
the field 

Small effort has been made by com 
panies building fluidization plants to 
present information except to obtain 
business 

[he hook 


unusual cooperation of these engineer 


Fluidization, represents 


ing companies to tell their fluidization 
practices to help others in the petro 
leum, chemical, metallurgical and other 
process industries 

Information in Fluidization ts based 
on a symposium sponsored by the 
New York and New Jersey sections ot 
the American Institute of Chemical 
Engineers, and organized to celebrate 


Fluidization-Past, Present and Future 


the Centennial of the Polytechnic In 
stitute of Brooklyn in 1955 

However, audience participation and 
a critical review of the meeting pa 
pers suggested that the book needed 
major mathematical correlations which 
would have been out of place in the 
original oral presentations. Hence 
chapters were added to the meeting 
papers as critical surveys of the quan 
titative physical and mathematical 
fundamentals 

Subject coverage of this book ts best 
shown by the major divisions of the 
work: Fluid Dynamics of Fluid-Solid 
Systems by Robert F. Benenati, Poly 
technic Institute of Brooklyn; Heat 
and Mass Transfer in Solid Fluidiza 
tion by Ju Chin Chu, Polytechnic In 
stitute of Brooklyn; Graphical Analy 
sis of Fluid-Solids Systems in_ the 
Process Industries by Frederick A 
Zens, The M. W. Kellogg Co.; Back 
ground, History and Future of Fluid 
zation by E. J. Gohr, Esso Research 
& Engineering Co.; Operation of Flu 
idization Processes by R M Braca 
and A Fried Foster Wheele 
Corp.; Fluid Coking by R. W. Krebs 
Esso Standard Oi) Co.; Design and 
Control Techniques in Moving Solids 
Bed Systems by Clyde Berg, Union 
Oil Co. of Calit.; The Significance of 
Details in Fluid Catalytic Cracking 
Units; Engineering Design, Instru 
mentation and Operation by W. W 
Kraft, W. Ullrich and W. O'Connor 
The Lummus Co.; and Applications 
and Problems of Fluidization in the 
Chemical Industry by R. B 
son, Dorr-Oliver, Inc 


Thomp 


Recent Books 
Briefly Noted 


Reactions of Carbon with Carbon Dioxide 
and with Steam, Research Bulletin 19, by 
G. von Fredersdorff, 1955, x 
in pp., illustrated, table of contents 
paper cover $7.50. Institute of Gas Tech 
nology, 17 W. 34th St, Chicago 16, Ill 


gives results of 10 years study of 
two of the fundamental reactions in 
the production of manufactured gas 


Texas Resources and Industries—Selected 
Maps of Distribution, by Stanley A. Ar 
bingast, 1955, 844 x 10% in, 46 pp 
table of contents, illustrated, paper 
er, $1.00, Bureau of Business Research 


The University of Texas, Austin, Texas 


series of maps showing manutac 


turing plant distribution (including 
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petroleum production and refining 
natural gas processing, carbon black 
and various petrochemicals) and raw 
material sources for Texas industries 


Pipelines to the Future, 1956, 12 % 9 in 
64 pp., illustrated, table of contents, $1.00 


Monsant Chemical Co, Springfield 2 
Mass 
third of the “Monsanto Business 
Executive Series discusses plastic 
pipe materials properties prices 


market, etc 


Fluid Flow in Practice, edited by J. kK 
Caddell, 1956, S42 x 7% im 119 pp 
illustrated, table of contents, stiff loth 

over, $3.00, Reinhold Publishing Corp., 
43) Park Ave.. New York 22, N.Y 


conatins papers from the 3rd “Ex 
perience Industry” Symposium 


sponsored jointly by the Philadelphia 
Wilmington Section of the American 
Institute of Chemical Engineers and 


the Univ. of Pennsyivania 


Standards of the Hydraulic Lastitute, 


ed., 1955, 8 il strated 
loose leal ring binder. nm notifica 
thon service pl led, estic) of 
§ (foreign), Hydrauh Institute, 122 
St.. New York 17, N.Y 


up-to-date information on pumps 
(centrifugal, rotary and reciprocat 
ing), a listing of centrifugal pump 
part names and definitions and a 
data section concerning friction loss 
for flowing water and viscous liquids 


Recommended Practice for the Design and 
Construction of Pressure-Relieving Sys 
tems in Refineries (Lentative) (RP-S00), 
1956, $1.50, order from J. A. MecNall 
American Petroleum Institute, 5O W. S0th 
St New York 20, N. Y 

reporting findings of representative 
group of engineers organized as the 

Subcommittee on Pressure Relieving 

Systems, Div. of Refining 

Petroleum Institute 


American 


Review of Current Research and Directory 


of Member Institutions, 19°95) 6.9 

$$2 pp indexed paper cover, >2.0 
from Renato Contini, Secretar meet 
ing College Research Council, New York 
University, University Height New York 
¥ 


reports on about 7500 engineer 
ing research projects conducted by 
105 institutions for which over 15,000 


persons are engaged, with research 


expenditures of about O00 000 


annually 


Atomic Fnergy—the New todustrial Fron 
tier, A Forum Report, 1955, x on 
<4 pp., illustrated, table f ntent pa 
per cover, $5.00, Stanford Research In 
titute, Menlo Park, Calif 
proceedings of meeting held April 
4 and §, 1955 in San Francisco Calif 
under joint of Atomic In 
dustrial Forum, Inc. and Stanford Re 
Liss food and 
agriculture, specialized uses ifety 


earch Institute 
power, the oil industry, et 


Determination of the Shear Stability of Non 
Newtonian Liquids, STP No. 182, by Neal 
DD. Lawson, 1955, 6 9 in, 12 pp. ilu 
trated, paper cover, $0.75, American So 
iety for Testing Materials, 1916 Race 
St, Philadelphia 3, Pa 

for those in the development ol 
use of polymer liquids, Gives several 
test procedures and data from coop 
erative effort to develop a suitable test 
method to measure shear stability of 
non-Newtonian liquids 
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AEROLUBE 


ZINC DITHIOPHOSPHATE 


Fights Wear...cuts engine repair 


was protected by oil containing 
94-C Zine Dithiophos 
phate. Hadly worn valve lifter below 
oe linary lubrication 


Nine out of ten new cars today are delivered with zine dithio- 
phosphate in the initial fill or “break-in” oil. 

The reason? Major automotive manufacturers have found zinc 
dithiophosphate the most effective wear inhibitor, particularly in 
the valve train mechanisms of modern V-8 high-compression 
engines. 

Best of the zine dithiophosphates is Cyanamid’s AERROLUBE 
93-C, specially modified to give superior antiwear characteristics. 
It also controls oil oxidation and checks formation of oil-insol- 


uble sludges and varnishes. It retards formation of peroxides 
and organic acids that corrode cadmium-silver and copper- 
lead bearings. AMERICAN CYANAMID COMPANY 
Very light in color, compatible with all lube oil stocks and REFINERY CHEMICALS DEPARTMENT 


other additives, AEROLUBE 93-C may be used alone for API 
Service MM and initial fill requirements, or with detergents such 
as AEROLUBE 90 for heavy-duty formulations. 


30 Rockefeller Plaza, New York 20, N.Y. 


Whether you are formulating lube oil for initial fill or day-to- 
day service, try AEROLUBE 93-C Zine Dithiophosphate for better 
control of wear, oil oxidation and bearing corrosion. 


In Canada: North American Cyanamid Limited, Toronto and 
Montreal 
| 
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MILLIONS OF BBLS., END OF MONTH 
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G 


TRENDS 


Crude Runs to Stills | 


f 
/ 
/ 
| 
#1955 
| 


N April | refiners were facing 
need 


the 
in 
13,000,000. bbls 


for 


ventories 


liquidating gasoline 
then about 
than the 
manner over the s 
Middl 


were 


higher year before, in an 


orderly eason of high 
distillate stocks 


at the ol 


consumption 
March 
the year 

C ontinued 
April and 
the 


mer 


40 about level 
before 

4 old 
into early 
ol 
operating problem 
had 
bbls 


than 


weather through 
May has 
the refiners 

While 
been 
the 
last ar 

S. inventories May 4 
15.000 000 bbls higher 


increased 
complexity sum 
vaso 
line reduced 


ot 


inventories 


about 9,000,000 rate re 


less and 


duction w 
total t 
nearly 


“us ve 
were 
than on 
May 


Gasoline S Stocks 


MILLIONS OF BBLS., 


| 
“FMAMIJTASOND 


For Refiners, A Dual Balancing Feat 


OU TLOOK: Domestic third quar- 
ter gasoline demand will average 
better than 4,000,000 bbls daily: 


total demand around 4,100,000 

bbls. 

Also, during April the continuing 
high demand tor heating oils held 


hack the seasonal buildup in distillate 


and kerosine stocks that normally 
Starts then. Their combined S 
inventories May 4 were 10,400,000 
bbls less than on May 6, 195° 

Ihe refiners thus face the dual 
problem of adjusting runs to. stills 
und yields, to provide for the normal 


Middle Distillate Stocks 


AKEROSINE AND DISTILLATE FUEL) 


seasonal withdrawals of gasoline in 
ventories and to secure building up 
middle distillate stocks so they wall 
be ready by fall to meet a possible 
larger heating of demand than this 
past season 

One way tor refiners to reduce gaso 
line inventories and adequately build 
up middle distillate stocks, would be 
to reverse the normal course of pro 
duct vields trom crude runs to stills 

Last year, gusoline yields were main 
tained through the summer at close to 
clistilliate fucl ol yield 
averaged about 21 Holding vaso 
line yields this summer to around 44/ 
and stepping up distillate yields to 
uround ould be a tactor in 
bringing these two product inventors 
into better relationship with suppl 


demand by fall 


except stocks, which ore in millions of bbls 
CRUDE OIL 
Apr 
1956 
S. Production 7.141 
Imports 
{ S. Stocks 274.064 
Runs to Stills 7.501 
GASOLINE 
Refinery Output 43.591 
Refinery Demand 969 
Primary Stocks 189.77 


MIDDLE DISTILLATES 
Refinery Output 2.029 
Refinery Demand 
Primary Stocks 0.298 


RESIDUALS 
Refinery Output 139 
imports & Other 467 
Total Supply 1.606 
Refinery Oemand 644 
Primary Stocks ?. 582 


APRIL KEY STATISTICS 


(Figures given in terms of millions of b/d, monthly averages, 
at end of month) 


Mor Apr 
1956 1955 
7.157 6.887 
881 697 
262.066 275.232 Gasoline requiar) 
7.907 7.136 Distiliate Fuel O 
Ke 
Residuals 
4.711 409 Above 4 Products 
3.69* 4.786 Lube Oils 
198.082 175.601 Crude 


PRODUCT AND CRUDE PRICES 


(Products——¢ gal, 


weighted average prices in 


principal refinery markets 


Crudes 


S/bb!., principal fleids 


Source—Piatt's Oilgram Price Service) 


Apr Mar 
1956 1956 
1 11.63 1.2" 
; 
oF 
; 4.76 
+4 
“ 6.43 
44 “4 >a? 


2.174 1 BA6 
2.539 1.489 
91 625 


1.22 1.110 

455 405 Gasoline 
1.676 1.515 Keros 
1.779 1.583 Dist ite 
37193 43.8378 Resid: 


REFINERY YIELDS 


“ec on Crude Runs to Stills 


Apr 


1954 1956 1955 
422 42,7 43.6 
4.1 4.5 44 
9% 23.0 21.6 

15.6 


RCE 


OF DATA (ex 
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cept pr 


ices): Mar. and Apr API weekly reports 


eariier 


months, Bureau of Mines 


: 
6.1} | 195| | 220° 
80} | 190} | | | 200! 
| 185} 1 | 180} 
\ | | A | | ‘ 
5} js ‘1955 | 120} / 
165} : | 100} 1955 
4 
j 
i 
; 
| 95% 135 


Trends—National 


Gasoline Shipments Approach 4,000,000 B/D 


MOTOR FUELS 


SUPPLY (Millions of b/d) 


Gasoline | From From 
Crude Nat. Gas. 
Apr. "56 3.282 414 
Apr. ‘55 3.093 409 
Change + .189 + 005 
% Change + 6.1 + 1.2 


DEMAND (including Exports) (Millions of 


Apr. "56 
Apr. "55 
Change 
% Change 


TOTAL SUPPLY (Millions of bbls.) 


4 Mos. '56 410.438 52.132 462.570 
4 Mos. ‘55 379.843 50.214 430.057 
Change + 30.595 + 1.918 + 32.513 
% Change + 8.1 + 38 + 7.6 


MAUIONS OF MONTHLY AVERAGES 


TOTAL DEMAND (including Exports) (Millions of bbls.) 


4 Mos. 436.771 
1956 4 Mos. '55 411.396 


| | 
SPMAMITATOW OVOP ASTON ; 


Cold April Stiffens Distillate Demand 


MIDDLE DISTILLATES 


| PRODUCTION (Millions of b/d) 

Middle Distillates 

Kerosine Fuel Oil 

| Apr. "56 .309 1.720 

| Apr. "55 -312 1.534 
Change 003 + 186 + 
% Change = 0.9 + 12.1 + 


DEMAND (including Exports) (Millions of b/d) 


Apr. "56 

Apr. "55 

Change 

Change + 


TOTAL PRODUCTION (Millions of bbis.) 


4 Mos. ‘56 43.351 223.188 266.539 
4 Mos. "55 43.589 204.457 248.046 
Change .238 + 18.731 + 18.493 
% Change — 05 + 92 + 7.5 


MILLIONS OF 8/D. MONTHLY AVERAGES 


4 Mos. "56 52.314 274.081 326.395 
.s 4 Mos. "55 243.974 293.903 


Change 32.492 


| TOTAL DEMAND (including Exports) (Millions of bbis.) 


| 


Residual Imports, Output and Demand Higher than ‘55 


RESIDUAL FUELS 


“Residuals 


SUPPLY (Millions of b/d) 


Apr. "56 
Apr. "55 
Change 
Change 


DEMAND (including of Exports) (Millions of b/d) 
Apr. '56 
Apr. 
Change 
% Change 


TOTAL SUPPLY (Millions of bbis.) 


4 Mos. '56 150.986 63.046 
4 Mos. ‘55 142.969 63.497 
Change + 8.017 451 
% Change + 5.6 - 0.7 + 


MILLIONS OF 8/D. MONTHLY AVERAGES 
~ 


TOTAL DEMAND (including Exports) (Millions of bbis.) 


tober’ 4 Mos. 221.866 
1955 


Change + 7.133 
FMAMS SAS OND! } Change + 3.3 


SOURCE OF DATA: Mar. and Apr., API weekly reports; earlier months, Bureau of Mines 
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| 
4a} 
43) Total 
3.696 
| 3.502 
+ 
| + 5.5 
| | | 
3.969 
+ 4.8 
| a7} ‘ 
urn | 
| 
~ surety | | 
| 
13 
{ 
Total 
2.029 
10 1.846 
183 
9.9 
26 | 
1.704 1.989 
24 1.287 1.489 
SUPPL | 417 + .500 
ag 32.4 + 33.6 
ghee 
DEMAND 
FORECAST 
10 
1 
44 Output & Other Total 
: 1.139 467 1.606 
1.110 405 1.515 
+ 029 + 062 + .091 
| + 2.6 + 15.3 + 6.0 
| 
SUPPLY 1.644 
be | 583 
FORECAST | 061 
3.9 
J 214.032 
| 206.466 
7.566 
| 3.7 
IMPORTS | 
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Trends—Regional 


District 
East Coast 
Gulf Coast 


Total Coastal 


RUNS TO STILLS 


Appalachian 


ind.-tll.-Ky 
Okla.-Kans.-Mo 
Other 


California 


Total Intand 


Total East of 


Total U.S 


RUNS TO STILLS and DISTRIBUTION OF PRIMARY STOCKS BY U. S. REFINERY DISTRICTS 


(Primary stocks include those ot refineries, at large terminals and in pipelines; oll data based on API reports) 


(Millions of b/d average for GASOLINE STOCKS RESIDUAL STOCKS 
week ending on date shown) (Milliens ef bbis.. on dote shown) (Millions of bbis., on dete shown) 
Apr. 20 Apr. 22 Apr Apr. 22 Apr. 20 Apr. 22 
1956 1955 Change Change 1956 1955 Chenqe Change 956 1955 Change Change 
1.021 986 + .035 + 3.5 40.402 37.592 + 2.810 + 7.5 7.765 7.750 + 016 + 0.2 
2.543 2.471 + 072 + 2.9 37.128 36.690 438 + 1.2 6.585 5.697 + 888 + 15.6 
3.5 3.457 + .107 + 3.1 77.530 74.282 + 3.248 + 4.4 14.350 13.447 + 903 + 67 
219 -181 + .038 421.0 7.653 7.612 + .041 + 0.5 524 482 + + 8&7 
1.37 1.250 + .121 + 9.7 40.944 38.379 + 2.565 + 6.7 3.768 3.312 + 456 413.8 a 
656 599 + .057 + 9.5 21.924 18.209 + 3.715 +204 1.062 972 + 090 + 9.3 . 
"44 593 039 6.6 19.673 19.504 4 169 + 09 2.355 2.147 + .208 + 9.7 
2.800 2.623 + 177 + 6.7 90.194 83.704 + 6490 + 7.8 7.709 6.913 + 796 «4 115 
Calif 6.364 6.080 + .284 + 4.7 | 167.724 157.986 + 9.738 + 6.2 2.069 20.360 + 1.699 + 8.3 
1.072 1.019 + .053 + 5.2 25.209 21.755 + 3.454 415.9 10.770 24.259 13.489 55.6 é 


District 

East Coast 

Gulf Coast 
Total Coastal 


Appalachian 


Ind.-1ll.-Ky 

Okla.-Kans.-Mo 

Other inland 
Total! Inland 


Total East of 


California 


Total U.S 


DISTILLATE STOCKS 
(Millions of bbis., 


on date shown) 


Apr. 20 Apr ° 
1956 1955 Chonge Change 
17.538 22.998 5.460 23.7 
12.894 10.456 + 2.438 + 23.3 
30.432 33.454 3.022 9.0 
1.779 2.074 295 14.2 
10.430 10.327 + 103 + 1.0 
6 849 7.182 338 4.6 
4.680 4.229 + 451 + 10.7 
23.738 23.812 074 0.3 


Calif 


7.756 


61.926 6 


54.170 57.266 


8.412 


5.678 


192.933 


179.741 +13 


KEROSINE STOCKS TOTAL HEATING OIL STOCKS 
(Millions of bbis.. on date shown) (Millions of bbis.. on date shown) 
Apr. 20 Apr. 22 %e Apr. 20 Apr. 22 % 

1956 1955 Change Change 956 955 Change Chonee 
7,050 9.013 1.963 21.8 24.588 32.011 7.423 23.2 
4.514 + 670 +174 17.408 14.300 + 3.108 +21.7 
11.564 12.857 1.293 10.1 41.996 46.311 4.315 9.3 


1.015 842 + 173 +20.5 2.794 2.916 122 4.2 
3.382 4.217 835 19.8 13.812 14.544 732 5.0 

759 920 161 17.5 7.608 8.102 404 6.1 
1.007 1.293 286 22.1 5.687 6.622 +4 165 + 3.0 
6.163 1.272 1.109 15.3 29.901 41.084 1.183 4.8 


17.727 


20.129 2.402 


343 300 + 


18.070 20.429 2.359 


44.619 


77.395 
8.712 


86.107 


11.790 


6.111 
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Refinery Gas Liquids 


SUPPLY AND DEMAND STATISTICS 
(Bureau of Mines Data) 


CURRENT PRODUCTION Feb Jan Feb 
(1000 b/d monthly average) 1956 1956 1955 
At Natural Gasoline and Cycling Planta 

Liquefied Petroleum Gas 45 432 190 

Natural Gasoline and tsopentane 27 277 270 

Condensate 29 24 23 

Finished Gasoline, Naphtha and Other 64 69 67 
Total Natural Gasoline and 

Cycling Plant Production 806 802 760 
Liquefied Refinery Gases 143 145 117 
Total Marketable Gas Liquids 949 o47 #67 
Lease Condensate 129 126 110 
Total Natural Gas Liquids 1,074 1,073 977 

CURRENT DEMAND (1000 b/d monthly overage) 

LPG and LAG 589 664 548 
Natural Gasoline, isopentane and Other 370 157 60 
Total Marketable Gas Liquids 059 1,020 


CUMULATIVE PRODUCTION (1000 bbls ) Feb Feb 
1956 1955 
LPG and LAG 44,672 9,708 
Natural Gasoline, tsopentane and Other 22 236 21,237 
Total Marketable Gas Liquids 56,908 50,94 
CUMULATIVE DEMAND (1000 bbls.) 
LPG and LAG 17,668 $1,966 
Natural Gasoline, |sopentane and Other 21,774 20 429 
Total Marketable Gas Liquids 69,442 62,795 
STOCKS (1000 bbis., end of month) Feb Jan 
1986 1966 
LPG and LRG 4,742 6,071 6 AG4 
Natural Gasoline, lsopentane and Other 4,946 4 Bee 5,064 
Total Stocks 9,684 9,929 10,662 
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ry 
7.436 7.099 + .337 + 4.7 | + 7.3 32.4129 26.4 
3.096 5.4 | 11.9 71.897 5.498 7.1 
656 7.8 + 14.3 8.099 613 7.0 
3.752 5.7 11.5 79.996 — 7.1 
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| | | 
| | | 4 
| 
| 
| 
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SPECIAL 


JERGUSON 


Welding Pad Gages 
staggered on tank 
for continuous visi- 
bility. 


ERE is a special line of gages 

that weld right to the liquid 
containing structure, thus becoming 
an integral part of it, It solves prob- 
lems where it is impractical for you 
to use a conventional type gage be- 
cause of solids in suspension in a 
liquid, etc, 


These Special Gages follow Jer- 
guson Standard Gages in general 
design and materials, except for the 
method of attaching. The chamber 
of the page consists of a bar steel 
pad which is welded to the vessel. 


Welding Pad Gages are made in 
both Reflex and Transparent types 
... in all sizes of Jerguson Stand- 
ard ratings are 
available to your specific require- 


Gages. Pressure 
ments. Welding pad may be of any 
metal desired to withstand corrosive 
or other conditions, 


Write for Data Unit on Welding 
Pad Gages for complete details. 
Whatever your gage problems, 
let Jerguson engineers assist you. 


and Valores for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellseway, Somerville 45, Mass. 
Offices in Majer Cities 
Jerqueon Tress Gage & Valve Co., London, Eng. 


Pétrole Service, Poris, France 


(lo obtain more data on advertised products see page 140) 


Information Offered 


Do you need detailed informa 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 
in this issue's advertisements 


ANALYSIS Of hydrocarbon gases and 
liquids, mass spectrometer, bulletin 
CEC 1800-X19; Consolidated Elec- 


trodynamics Corp. See adv't. p. 86 


ANALYSIS of process streams, continu- 
ous, refractometer, data sheets; 
Barnes Engineering Co. See adv't 
p. 98 


ANALYZERS for oxygen, data file 20J- 
66; A. O. Beckman, Inc. See adv't 
p. 146 


ANNUAL Report of Standard Oi) Co 


(New Jersey): See adv't. p. 24 


CATALYSIS, many kinds and shapes, 
booklet; Harshaw Chemical Co. See 
adv't. p. 104 


CATALYSTS, and catalyst recovery, 
platinum, booklets; Baker & Co 
See adv't. p. 120 


CHEMICALS, reagents, catalog; Baker 
& Adamson, Gen’'l. Chemical Div 
See adv't. Cover 3 

COMPRESSORS, axial flow, folder; Car 
dier Corp. See adv't. p. 167 


ELeCTRICAL SYSTEMS, distribution and 
control, bulletin GED-2244; 
eral Electric Co. See adv't. pp 
19 


Gen 
1&- 


FRANGIBLE DISCS, for hydraulic or gase- 
ous systems, catalog; 
Discs, Inc. See adv't. p 


Frangible 
130 


GAGES, liquid level, drop forged, cata 
log F-9; Henry Vogt Machine Co 
See adv't. p. 149 

GaAGes, welding pad, transparent and 
reflex, data unit; Jerguson Gage & 
Valve Co. See adv't. p. 138 


GRATING, for walkways, fire escapes 
PP-66;, Standard Steel 


Spring Div. See adv't. p. 158 


catalog 


Hooks, for removing old packing 


from stuffing boxes, bulletin DHPP, 
Durametallic Corp. See 


adv't. p 
158 


HYDROGEN PLANTS, design and con 
struction, information; 
Corp. See adv't. p. 25 


Girdles 


in the Advertisements 


INSTALATION 


glass fiber, for piping 
Gustin-Bacon Mtg. Co 
101 


brochure; 
See adv't. p 


MERCAPTAN determinations by coulo 
metric titrator, circular 1264 
tral Scientific Co. See adv't Pp 


Cen 
155 
METERING, blending and mixing 
equipment 


See adv't. p 


catalogs; Bowser, Inc 


130 


Mixers, all types described in 8 cata 
Mixing Equipment Co. See 
p. 44 


logs: 
adv't 
MIXERS, portable, side and top enter 


29; Eastern In 
See adv't. 37 


ing, Catalog series 


dustries, Inc 


Moror STARTERS, for hazardous loca 
tions, booklet 1062: Electric Con 
troller & Mfg. Co. See adv't. p. 150 


Pumps, stuffingboxless, bulletin 107 
Bingham Pump Co. See adv't. pp 
28-29 

PULSATION DAMPERS, for 
piping, bulletin) PD 
Products Co. See adv't 


compressor 
OOS; Fluor 
Cover 4 
REFRACTORY 
ting 
ville 


LINING 
brochure R¢ 
See adv't. p 


hydraulic set 
28A; Johns-Man- 
114 
SCREENS, woven wire, various metals 
bulletins 6, 7 & &; Cleveland Wire 
Cloth & Mfg. Co. See adv't. p. 128 
SORPTIVE MINERALS, for 
and other process 
hooklet; Minerals & 
Corp. See adv't. p. 107 


sweetening 
applications 
Chemicals 


STEAM TRAPS, impulse type, bulletin 
and trap selector; Yarnall-Waring 
Co, See adv't. p. 113 


STEAM TRAPS, bulletin 
Nicholson & Co 
MPERATURI 


cators 


Co 


10-55: W. H 
See adv't p. 94 
RECORDERS, and indi 
catalog; Electric Auto-Lite 
See adv't. p. 162 


Tuspes, condenser, finned, booklet of 


process flow diagrams; Wolverine 
Tube. See adv't. pp. 159-160 
VALVE POSITIONER, air Operated, in 


formation: Foxboro Co. See adv't 
175 

VALVES, gate, globe, for corrosion re 
sistant service, circular AD-2080 


Crane Co. See adv't. p. 90 
WaTeR COLUMNS and gages, catalog 


Ernst Water Column & Gage Co 


See adv't. p. 112 

Wiket, thermocouple and extension, 
bulletin 31-300-1; Thermo Electric 
Co., Inc. See adv't. p. 164 
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WELDING PAD GAGES Fe 
are integral part 
— "| — 
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Setting ‘em down 
easy! 


That's a trick requiring plenty of specialized 
experience. However, this scene at the great 
Shell Refinery at Houston, Texas, indicates 
only one facet of the Graver Construction 
Company. 

Extremely flexible in approach, Graver 
builds not only for the petroleum industry, 
but for the chemical, steel and other basic 
industries as well 

Whether it be procurement or construc- 
tion, setting machinery or plant mainte- 
nance, it will pay you to consider Graver— 
an old name in the petroleum industry...a 
respected name throughout industry. 


GRAVER CONSTRUCTION CO., INC. 


424 Madison Avenue, New York 17, New York 
Edge Moor, Dei . Houston, Tex . Joliet, | 


—_ 


a subsidtary of 


GRAVER TANK & MFG CO INC, 


VAL 


4 


j 
Tai: 


-@. 
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FOR INFOR- 
MATION ON 
ANY PRODUCT 
OR SERVICE 
IN THIS 

ISSUE SEE 
INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in paranthe- 
ses following the ad- 
vertiser's name. 


Circle the code letter 
on the "Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 


card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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Kellogg Co., M. W., 
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Are You Up-to-Date on SAA BAL 
REPRINTS AVAILABLE isting on next poge 


© [:quipment and materials NEW OR RENEWAL SUBSCRIPTION 
© Services New | | 1 year—$2.00 | | 3 years—$4.00 | | 


get the latest details on the newest in 


© Helpful literature Renewal | | 2 years—$3 00 |_| 


Read the reviews in the What's New section on the 
following pages, pick out the items that interest you 
then circle the corresponding number in Area “A"’ 
on the Reader Service Card. 


Position 


Company 


More on Advertised 
Products 


do you want to know more about products or 
services advertised in this issue of Pr 1 ROLEUM PRO 
CESSING, or get copies of the literature offered in the 
ads’? Refer to the Advertisers’ Index on the pr 
ceding page for key numbers to circle in Arca “B"’ 
on the Reader Service Card. 


Special Reprints Available 


N.Y. 


do you need reprints of Pr tROLEUM Process 
pecial reports, articles or Data Sheets? If so, 
the other le of this sheet for order numbers and 
mrices, then ca the Reader Service 
Card to ord ell t 


BE PAID BY 


NEW YORK 36, 


Are You a ‘‘Pass-on’” 
Reader? 


get your own personal copy of PETROLEUM PRoe 


330 WEST 42nd STREET 


4c-POSTAGE WILL 


ESSING promptly every month at low rates. Just check 
your choice in Area ‘'D’' on the Reader Service 
Card—we'll send your bill later, after you start getting 
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AVAILABLE See listing 
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RENEWAL SUBSCRIPTION 
1 year—$2.00 | | 
2 years—$3.00 | | 


PRODUCTS See Index two pages back 


3 years—$4.00 } 


PETROLEUM PROCESSING 
Reprints 


Have you a file of the following valuable reprints? 
if not, you can get them by circling the numbers of 
wanted items on Area “C” of the Reader Service 
Card. We'll fill your order right away, and send 
you a bill. 


¢ Optimum Bubble-Cap Tray Design-——4 part 
article by W. L. Bolles of Monsanto Chemical Co 
gives new concepts and easy-to-use working charts 
for process design of bubble-cap trays. 51 


$1.50: Circle R15 


e Chemical Treating of Petroleum Fuels—from 
crudes through gasolines and naphthas to remove 
and/or convert impurities 


$0.75: Circle R12 


e The Heat Exchanger—covering process and me- 
chanical design, cost estimating factors, types of 
construction, etc. 32 $1.00: Circle R8 


e Vaporization Equilibrium Constant and Activity 
Coefficient Charts—for conditions up to system 
critical point. 48 $1.50: Circle RI 


Catalytic Reforming Survey —with trends, theory 
and processes for catalytic reforming and aromatics 
recovery. 48 pages—$0.75: Circle R3 


e Clip-n-File Sheets—-$0.20 each, any 6 for $1.00 
Process Data Sheets (PDS’s) are 3-pave fold-outs 
with flow diagram, process description, conditions 
and economics. Engineering Data Sheets (EDS’s) 
are two pages on special heavy paper to allow 
repeated handling and reference use. 

PDS No. |, Ethylene Oxide Circle R4 

PDS No. 2, Butadiene-Butenes Circle R5 

PDS No. 3, L’Azote Ammonia Circle R6 

PDS No. 4, Ethylene-Kellogg Circle RY 

PDS No. 5, Fluid Coking Circle R10 
PDS No. 6, Urea Synthesis-Chemico 
PDS No 


pages 
Four articles. 24 pages 


pages 


pages 


Circle R16 

), Ethylene*Propylene-Stone & Webster 
Circle R18 

EDS No. |, Pressure Fundamentals Circle R7 

EDS No. 2, Temperature Fundamentals Circle RIT 

EDS No. 3, Fluid Flow Fundamentals Circle R13 

EDS No. 4, Flow Restrictions in Pipe Circle R14 

EDS No. 5, Tank Capacities Circle R17 

EDS No. 6, Heat—and Its Transfer Circle R19 

Prices for quantity orders furnished on request. 
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Gasoline Dyeing 


... ls Faster and Cleaner With the "Dyzooka” 


\ new 


now permits simpler and cleaner dye 


dry dye eduction probe 


ing of gasoline In orporated in the 


probe is an anemometer for measut 


When 


jomed 


ing airflow through the probe 


the probe and anemometer are 


mbly 


bazooka 


together the is has the ap 


pearance ol a Hence the 

nickname “dy 
One of the 

new probe 


of field 


now 


main advantages of the 


that under a wide range 


conditions tt clogproot It 
po sible to introduce dye di 
from 


rectly a shipping drum into the 


the gasoline 


suppl a 


dry 


( 


Ihe 


olving | 


intshed = gasoline intermedia 


tep of pre-dis climinated 


The probe consists of an 
he 


ube within a tube 


ucks the dy 


inner tube 


from the containers 
he 
downdratt of au 
controlled by 
t the head 


ure i 


stream outel 
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dye. E. I. 
Relation 
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fluidized 


o., Public 
mn, Del 
Curch 


Dept., Wilming 
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Submerged Combustion 
... burns any gaseous fuel below th: 
I he 
omplete use of the heat 
ontent of tt uel 

Developed originally 


method of 


urface of a liquid prime ad 


Vantave | 


removing 
tion form CGslauber 
hnique 
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+000 000 to 
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Son 


technique ire the concentration ol 


icids, the concentration of high boul 


ing points and viscous corrosive salt 


solutions, and the generation of 
Another 


heat of a 


gus for refinery use interest 


w use is the use of sub 


merged burner to promote digestion 


of organic matter in a waste disposal 


pond 


Submerged combustion units, pilot 


plant facilities and engineering design 


available trom Ozark- 
Box 449, Lulsa 


CAperienes 
Mahoning Co., PO 
Okla 


2 on Reply Card 


Check Valve 


controls water hammer wher 


flow is constant. [The valve can be used 


nanny position 

Recommended tor all liquid SCT VICE 
Nutter oil yasoline, acids, et 
atlable in sizes from 
faced and drilled in a 
ASA standard for 


to 25 


the valve 1 “ay 
10) in 
vith 


ordance pres 


ranhwiny an also 


hed 


luding larg 


OO psi It 


be furni vith spec ial flange fac 
male and female 


The 


newable 


inv in 
and 
both 


Csuteway 


yont or tonwue vyroove 
ind eut an 
Williams Gauge Co., Cen 
ter, Pittsburgh 22, Pa 
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Teflon Linings 


by bonding with commercial ad- 
hesives is possible with treated 
leflon sheets and tape 
Because of its desirabl tick 
leflon make a 
chutes, roll tanks 
especially when the 
ticky Now 


iment it 


urlace 


anti 

prope 
for 

duct 


ning 
pipes and 
handled material 1s 
i urlace tre 
to obtain a permanent bond 
aluminum, mild steel 
nd teflon. blexrock Co., 
bert St., Philadelphia | 
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What's New! 


Pipe Markers 


... Are Easily Applied 


Simply applied plastic pipe 


label is installed over any existing pipe 


this 


line, No preparation, such as scraping 
and cleaning the pipe surface, is nec 
label 
pipe 


or insulation, and is held in place by 


essary. The pre-formed plastic 


snaps over the outside of either 
cementing the overlapping edges of the 
label 


Ihe “Pype Identification Marker” 
has a color coded background, with 
the identifying words printed under 


a protecting sheet of vinylite. Printing 


is arranged so that the label can be 
read from any direction. The vinylite 


cover is resistant to most 


chemicals 
and will remain bright and clear 

Ihe markers come in rigid sheets 
up to 25 x 21 in., and are pre- 


formed to clamp around pipes ranging 


from '2 to 30-in. in diameter. They 
are also available with holes cut out 
for installation around valves. Wil- 
mington Plastics Co., 810 S. Heald 


St., Wilmington 1, Del 
Circle No. § on Reply Card 


Portable A.C. Source 


Can be and 


hermetically 


recharged, 
no Muimtenance to ts 
scaled battery 
Producing SO watts of 
cycle power, the 
pack can be 


requires 


lifetirne 
115 volts, 60 
lightweight power 
used for 50 minutes. At 
i rating of 75 watts, it will last for 
minutes before requiring recharg 
always shows 


ing. A charge indicator 


the condition of the batteries 


\ standard A 
this 


receptacle permits 
using power source tor 
tape or wire recorders, filed test equip 
ment, small motors or other measuring 
Dynaseal Lighting Corps., 5 
Hadley St., Cambridge 40, Mass 


Circle No. @ on Reply Card 


devices 


Tracing Vellum 


erases cleaner and faster becaus« 


of being treated with synthetic resins 
Normal 


treatment 


vellums, which use oils for 
well 
aging and repeated reproducing 

Ihe vellums is 
partly caused by treatment of the base 
stock with a 100% 
synthetic resins provides a drier work 
that will not 
heat of age Repeated repro 
“Blutex” will 
not fuse the graphite lines with the 


new transparentizing agents 


may not erase after 


transparency of 
liquid. Using 


ing surface 
with 


change 


ductions from sheets 


The man 


ufacturer also claims that the sheet 
is just as crasable after repeated re 
productions as when first used 
Irederick Post Co., 3666 N. Avon 


dale Ave 
Circk 


Chicago 18, Ill 
No 7 on Re ply Card 


Tank Lining 


petroleum products may be 
apphed by spraying, painting or im 
mersion 

Tests by the manufacturer show that 


Tankite” is unaffected by almost all 


petroleum products, from lubricating 
oils up to and including 100 octane 
It can be applied to either 


gasoline 


steel or concrete surfaces. Two coats 


one day recommended for 
tanks; a 


suggested for 


apart, are 


ferrous metal minimum of 


four coats 1s poured 
concrete 

For spray application the material 
may be reduced with quart of 
per gallon of “Tankite The 
applied coating should be cured a 
minimum of 24 hours 


pheric conditions 


one 
water 
under atmos 
with 
will re 


H. B. Davis 


Force curing 


a stream of warm or hot air 


duce the waiting period 


Co., Bush & Severn Sts., Baltimore 
10, Md 
Circle No. 8 on Reply Card 
r 
RECEIVER PURIFIER 
| 


PURIFIER 
DRAIN 


MANWAY 


BLOWDOWN 


WASTE 


LIQUID TRAP 


Steam Purifier 


. «+ permits reusing exhaust steam 
for heat exchangers, unit heaters, o1 
for condensate 

Using a patented two-stage princi 
ple, the “Hi-eF” purifier intercepts all 
condensate, oil droplets and other mist 
entrainment. In the first stage the ve 
locity of drastically re 
duced to drop out the larger droplets 
In the second step, the exhaust steam 
is guided through a multi-stage sepa 
rating element which removes the fine 
mist by utilizing 
normal 


the steam is 


centrifugal 


operating 


action 
Under conditions 
any carryover of condensate is claimed 
to be eliminated 

A special conical hopper bottom on 
the purifier receiver permits periodic 
blowdown of heavy material. Liquid 
is continuously drained through a trap 
Maximum load for the purifier is rated 
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Another gasoline plant on the plans of Ts 
Koch Flexitra This one complete! 
entire plant 


tS dowith 


not a bell cap tray in thie 


In thi iit for Natural ¢ 


construction for the 


sasoline orporation Cloke 
procurement and 

) processing and dehydration 

torade ind other ciliti O MMSCE D of rich 
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Control it with... 


OXYGE 


key to modern industrial processes 


OXVGEN ANALYZERS! 


Oxygen is one of the most impor- 
tant factors found in modern chem- 
ical and industrial processes, Whether 
to minimize product oxidation (pre- 
pared atmospheres, air infiltration, 
etc.) or to insure adequate oxygen 
for efficient combustion (boilers, 
kilns, etc.) or to control oxygen 
for proper process operations (am- 
monia, acetylene, air fractionation, 
etc.) oxygen control has become too 
important in today’s operations for any 


profit-minded executive to overlook. 

And because they are the only instru- 
ments that measure Oxygen content 
directly, accurately and conveniently, 
Arnold O. Beckman Oxygen Analyzers 
have become the leading instruments 
for modern oxygen control in a wide 
range of applications —from catalytic 
refineries to cement kilns—from power 
plants to personnel protection 

These instruments (and systems) can 
be built to meet your individual needs 


These instruments 
otter many unique advantages... 


Highly sensitive to oxveen 


SELECTIVITY 


gases other than oxygen are negligible 


HIGH ACCURACY: 1% of full scale (Example 


0, on range 05% O 


seconds! 


nt , t e with sampling coms onents wired 


and ready tor tallation as a single unit 


SAMPLIN 


OTHER ADVANTAGES 


explosion proof cases 


Instruments 


in portable panels 


Send for helpful free 

literature 
Arnold O. Beckman instruments 
in detail 


h dew ribe 


When writing, 
outline your particular 
appleation we'll gladly supply 


specific information 


Data File 203-66 


(lo obtain more 


G SYSTEMS: Complete standard systems 


nents, package or portable units are available 


Effects of 


+0.05% 


MANY RANGES: Full scale ranges from 0.1000 ppm or 


up to 0-100 0, available. Combustion ranges 0-5 
0.10, 0-15 0, supplied with 025% O, che k range 
Multi range instruments available 

RAPIO RESPONSE; Standard Analyzers — 95% response 
in te than 1 minute. Special Units 95 response 


USE_ANY RECORDER Millivolt output for potentiom 


eter srrent output for miniature electron recorders 
and galvonometers; air output for pneumatic receivers 
and control systems 


PACKAGE UNITS: Analyzers and controls may be bu it 
nto a cub piped, 


may be mounted in 
mounted indoors of outdoors, 


and have other desired features 


data on advertised 


What's New! 


Model F3: Ranges of 01 0-* 
0.10 and higher. Meter on door 
for convenient readings at sampling 


point 


Model G2: fu ale ranges 0.0.1 
0-0 * and others for low 0, con 
tent Range 10.100 95.100 0, 


for high O content 


for every requirement 


Cold, 0. Bockman=> 


ANALYZERS 
Profit Builders for Industry 
1020 Mission Street 


South Pasadena, California 


roducts sce pace 140) 


The above are but two of the complete line of 
Arnold O. Beckman Oxygen Analyzers available 


it 70.000 hr. with a minimum rat 
4.000 Ib. hr. at 


ing pressure. Units are 


ing of S psig operat 
available for 
pipeline sizes from 4 to 16 in., for 


with 


pressures up to psig, and 
various inlet and outlet arrangements 
V. D. Anderson Co., 1935 West 96th 
St.. Cleveland Ohio 


Circle No. 9 on Reply Card 


Arcwelder 


. « « design permits stacking for paral 

lel Operations and is of weatherproof 

construction for outdoor operation 
Ihe DC Bumblebee 


selenuim rectifiers designed especially 


arcweldet has 


for converting a.c. to direct 


current 


and features a single range of current 


idjustments. A patented transformer 
produces instantaneous voltage recov 
ery and control, resulting in an easy 
Ihe draft ven 


tilating fan is driven by a permanently 


to-handle arc forced 


lubricated ball bearing motor 
200 


Ihe unit 
and 400 am 
pere models. Air Reduction Co., Inc., 
60 East 42nd St., New York 17, N.Y 
Circle No. 10 on Reply Card 


is available in 300 


Synchronous Motor 


... requires no brushes, slip rings o! 
windings on the rotor, and no sep 
irate source of direct Current excita 


tion or special starting equipment 
Unlike the typical synchronous mo 


tor. the “Synduction” motor starts as 


an induction motor with a very high 


locked-rotor then acceler 


ates quickly and runs as a synchronous 


torque. It 
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stay on stream longer with the 


LJIUNGSTROM AIR PREHEATER 


Slay primat ‘ reduced capacity Can be Dstal ce oe t} eed for conveect it 
t read ed the | trom Air Preheater t keep ‘ ead thi i on 
you ¢ eam “ae tent } her thy higher pl oft ilit 
T} if ‘ revive ‘ “airn ‘ et? ‘ fe 
‘ f 9 Py te} fo) thie he 
As an example e pipe still in an eastern refines lropped re fuel pment 
is from 16,000 barre i day to 12,000 because f slay. Now call « ite he Air Preheater Cory 
witha ] yatron ley high-ter ‘ @ } 
the till « pel ite conti | at rrel 
Wherever You Burn Fuel, You Need Ljungstrom 
How fast is “WRITE OFF"? on, 
" tive terflow principle. The heat tr f fac 
By cutting turnaround time alone, the Ljunystrom mear 
. the rotor act o eat accumulator As the tor 
major savings for you. When you take the other Ljungstror the tents Gio 
advantayes into account ip to 20 Tuell s; ny more to the incoming cold air 


The Air Preheater Corporation 60 East 42nd Street, New York 17, W. Y 


4 


Another 


First! 


Safety for an aircraft test facility at Pratt & Whitney 
Aircraft Plant, using BS&B Model DV Rupture Discs. 


Now Handle Even “Tougher” Applications With 
The New Model DV Rupture Disc... 


FEATURES OF THE MODEL DV DISC 


High 


Unrestricted, Instantaneous Opening Temperature 
In Sizes 1” Through 36”. Alternating 
Y Greater Safety — Operates Closer To Pressure and 

Disc Rupture Pressure. Vacuum 


VY Minimizes Metal Creep Due To 
Elevated Temperatures And Pressures. 

Pressure Ratings: 5 lbs. To Several 
Hundred Pounds. 


Temperature Ranges: Sub-Zero To 
900° F. 


USE BS&aB SAFETY HEADS! 


Utilize Our Research Facilities In Selecting Model 
DV Discs For “Tough” Applications. 


Cycling 


Corrosive 
Service 


LACK, “IVALLS & \, 
RYSON,INC. 


Safety Head Division, Dept. 2-D6 
7500 East 12th Street Kansas City 26, Missouri 


(To obtain more data on advertised products see page 140) 


What's New! 


motor having a high (175 to 200% ) 
pull-out torque 
chronism 


It will remain in syn 


regardless of load or line 
voltage fluctuations 
Available in 


hp. the 


from % to 40 


Operates over a 


SIZes 
motor wide 
frequency and speed range-——frequen- 
and 
10.000 rpm 
Allis-Chalmers Manu- 
facturing Co., Milwaukee |, Wis 


Circle No. 11 on Reply Card 


cies as low as 10 cycles 


400 


up to 


and speeds above 


are available 


Acid-Proof Covering 
attack of 
other 


corrosive 
a nd 


... Withstands 


strong sulfuric acid cor 


rosive chemicals. And it protects ad 


jacent equipment in case of a break 
in an acid line 
The 


wrapped glass-cloth tape bonded to 
pipe, fittings and valves 


coating consists of spirally 


with epoxy 
resin. For application, the pipe is first 
cleaned by sandblasting and a brush 
coat of the epoxy resin applied. When 
this first coating is tacky, a 3-in. wide 
tape of glass cloth is wrapped around 


the pipe several times. Next, a second 


coat of epoxy resin is brushed into 
the fabric and allowed to dry until 
hard. The pipe is then cured in an 


oven at 90°C for five hours 
the 


Ye-in. layer of asphalt 


Io minimize heat losses from 


finished line, a 
can be applied between two layers of 
the glass tape and resin. The coating 
not only protects the pipe from cor 
as mechanical 


rosion but also serves 


reinforcement for the pipe. Bakelite 
Co., Division of Union Carbide and 
Carbon Corp., 260 Madison Ave 


New York 16, N. Y. 
Circle No. 12 on Reply Card 
(Continued on page 150) 
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t F F Ss f ty, Rugged Vogt Drop Forged Steel Gauge Cocks on this 
. ra Natural Gasoline Storage Tank at Warren Petroleum 
cr 


Corporation's San Pedro California Terminal, are unsur 


passed for safety to contents and to plant personnel. If 


service life with a gauge cock glass should be accidentally broken, balls 


in the gauge cocks would automatically shut off the liquid 


until repairs were made 
Reliable, trouble-free, outdoor operation year after 
year in exacting services of this kind is yours when you 
install Vogt Drop Forged Steel Liquid Level Gauges 
HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KY. 
SALES OFFICES New 


Drop ferged steel, Automatic 


Liquid Level Gauges 


4 


SECTION THRU 
GAUGE COCK 


See Catalog F-9 for 
complete data on 
gauge cocks, trims, 
and gauge glasses for 
specific operating con 
ditions or write Dept 


24-FPP. 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, Fittings, and Flanges © Petroleum 
Refinery and Chemical Plant Equipment © Steom Generators * Heat 
Exchangers ice Making and Refrigerating Equipment 
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te, 


TOTALLY OIL IMMERSED 


50,000 KVA 


interrupting capacity 


MOTOR STARTERS 


have many advantages 


2, 


These starters 
ssigned specifically for Division 


mi-hazardous locations. They 


are low in first cost and are easy to 


servic 
nance 
little 
High 
ent 
fuses 


ZHS 


e when inspection or mainte 
are necessary. They require 
floor space 
interrupting capacity is inher 
50,000 KVA and no power 
required, The well-known Type 
Magnetic Contactor has been 


certified for this rating. It is of heavy 


duty 
free 0 


construction to assure trouble 
peration 


Before buying 2300-5000 volt motor 


starte 


rs, investigate 


EC&M Type 


ZHS Starters. They provide economy 
in installation, operation and mainte 


hance 


Write 


, and are available in a range 


of horsepower sizes 


for Bulletin 1062-20 


onto bi am 


Contactor and Relay Panel are 
bolted together for raising as a 
unit above the oil. No leads or 
bolts to disconnect. Shown is Cat 
No. 2645A Lifting Mechanism, 
available at small cost 


Looking down into starter showing 


anti-syphon lead construction from 
contactor, control transformer and 
overload relay panel to conduit 
connection box with threaded cou 
plings. Starter with oil disconnect 
switch shown in views above 


BUILT TO THE 
REQUIREMENTS 


or OIL MEN 


THE ELECTRIC CONTROLLER & MFG. CO. 


Division of Square D Company 


4498 LEE ROAD 


(lo obtain more data on advertised products see page 140) 


CLEVELAND 28, OHIO 


What's New! 


Refractometer 
. Continuously 
plant streams. Any 
Stream can be 


monitors process 
variations in the 
detected quickly and 
necessary changes made to bring the 
product back to standard 
Available in models with limiting 
sensitivity ranges of 0.00001 
or 0.000002, this instrument measures 
the difference in refractive index be 
tween a flowing liquid sample and a 
reference sample. A sealed optical sys 
tem, photocell detection, temperature 
compensating and null balancing sys 
tem transmits a change in refractive 
index to a visual dial or a remote re 
corder. Accuracy is claimed to be bet 
ter than '.°). Barnes Engineering 
Co., 30 Commerce Road, Stamford 
Conn 
Circl No 


13 on Reply Card 


Plug Valve 


. . isseated manually by one wrench, 


and its flow changed by another 


wrench. This arrangement permits a 
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FREE 


Coordinating for men in industry 


e fundamental principles Edition 


of organic synthesis 


* requirements of industrial plants 
in the chemical engineering field 


This book will be given to you 
with your first selection and 
charter membership in the McGraw-Hill 
Chemical Engineers’ Book Club 


Unit Processes 
in Organic Synthesis 


Groggins, 
‘ 


Announcing... 
a new McGraw-Hill Book Club 


for Chemical Engineers 


Mail Entire Coupon to 
The McGraw-Hill Chemical Engineers’ Book Club 
330 West 42nd Street, New York 36, N. Y., P.O. Bow 97 


I ea ‘ er of the Che 


send no moneys —Just the coupon 

Vl t ed ate ‘ t 
ind 

rograr i 

‘ ge of t 


a 
ber of oooks in you 
fered ou in any twelve 
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| ‘ mufacturing processe 
t and laborat are to be commended 
{ their great ‘ e 1 the che i« engineering pro oa 
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Che wal and Engineering Neu 
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yf the ‘ ea Bullet for t yur ‘ Liquid E€xtractior j i 
t t Ihe ise of | 
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by the editor f the McGra Hil I ‘ f i <s 
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ards and value f the literature | 
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election free a copy of Unit Processe iy | l 
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What's New! 


low turning torque, no lubrication and 
no possibility of product contamina- 


hon 
A quarter turn of the lower handle 
raises the plug from its seat, providing 
learance which eliminates friction and 
wear between the seat and plug. While 
in raised position, the plug ts turned to 
desired flow position by the upper 
handle. The lower handle is then used 
again to lower the seat and seal the 

plug 
The plug is coated with a tough syn 
thetic rubber, which permits a positive 
seal and allows any trapped solids to 
be pressed into the rubber coating 
When the plug is next raised the com 
pressed rubber ts claimed to push any 
solid particles out into the flow stream 
Ihe type of rubber coating over the 


semi-steel plug may be varied to meet 


different service requirements. Repub- 
lic Manufacturing Co., 15655 Brook 
park Road, Cleveland 11, Ohio 


Wh h Circle No. 14 on Reply Card 
lA Y 


When you invest hundreds of thousands of dollars in a 


cooling tower, what you are actually buying is the tower's” 


consistent ability to deliver cold water at specified tempera- 


ture and volume . at an economical price per gpm. 


And because actual performance is an “unknown” until 
the tower is in operation, you purchase cooling towers lorgaly 


On faith in the manufacturer 


You can place your absolute confidence in Thé Marley 


Company's ability to deliver the cold water y6p‘Specify. At 
Marley, water tooling has been em exclusive specialization 

not a sideline—for 35 years. Every company facility—design, 
research, engineering, production—is devoted 100% to the 
science and techniques of water cooling. This single-minded 


approach to water cooling problems has resulted in Marley's 


undisputed leadership in the water cooling field by any Versatile Air Mask 
standards you care to apply weighing only 35 Ibs, is designed 
especially for rescue work. Each of 
The Marley Company, however, does not ask you to the two rechargeable air cylinders 


holds 26 cu ft of air (or oxygen) to 


buy its cooling towers on blind faith. Rather, Marley urges 
use In atmospheres of carbon mon 
every industrial tower owner to test his tower and has paved oxide, hydrogen sulphide, ammonia 
the way by developing the simplest and most authoritative chlorine, gasoline and other toxic va 
tower-testing procedure. And finally, every Marley cooling _ 

A bell warns the operator when the 
tower, from the moment it starts, receives the benefit of pro- air (or oxygen) supply is nearly ex 
fessional observation and inspection by Marley field engi- hausted, so he can retreat to safety 
neers—specialists in maintaining both tower function and None of the apparatus protrudes in 
front of the wearer, so that he has 
tower structure in excellent condition. ereater maneuverability in narrow 

spaces and can crawl on the ground 

The Marle Com an and climb ladders. The demand valve 
y p y in the face piece eliminates need for 

Kansas City 14, Missouri a high pressure line under the wearer's 


arm from the cylinder. Scotchlite 
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THIS IS ONE OF FOURTEEN specialized 
engineering groups at McKee. 
Modern, well-equipped quarters 
are completely air-conditioned. 
Additional facilities for our ex- 
panding organization will be pro- 
vided in a new two-story build- 
a ing now under construction. 


McKee has the Engineers to design your plant 


@ In these days of competition for engineering talent, McKee can 
supply the services Of a larve «perienced Oorvanization that 1S 


well-qualified to design your new plant 


& McKee designs and builds blast furnaces, steel plants, petroleum 
and chemical processing plants ore preparation facilities and 


industrial plants This wide diversification of activities and out 


fifty-year record of successful, world-wide operation are among 
the factors which attract top engineers to McKee QOur larye 
Stall vrows Sstea {ily and we continue to ome al ation of 


qualified men in many helds 


For you, this adds up to an experienced organization capable 


of undertaking your new plant project promptly and efficiently 
C ee regardless of size or location 


CONSTRUCTION Arthur G. McKee & Company «+ Engineers and Contractors 


Headquarters: McKee Building 2300 Chester Avenue Cleveland 1, Ohio 
ervices Offices: New York, N.Y. © Union, New Jersey © Washington, 0. C 
q British Representatives of Metals Division: Head, Wrightsor % Co., Limited 
Canada: Arthur G. McKee & Con pany of Canada, ltd, 372? Bay St., Toronto 
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LESS 
DOWNTIME 


AIRETOOL 
6000 SERIES 
CLEANER 


per year with 


AIRETOOL 


An AIRETOOL tube main- 
tenance program including 
regular use of AIRETOOL 
Tube Cleaners, Expanders 
and the Tube Expansion 
Control System, will keep 
your operation at peak effi- 
ciency and top production 
while reducing tube failure 
downtime to a minimum 
The hardest deposits are 
quickly removed from 
straight or curved tubes, 
quickly and thoroughly, with 
AIRETOOL’S powerful hi- 
speed cleaners that won't 
bog down. You roll tight, 
accurate tube joints with 


Airetool ball 
bearing motor 
with single 
expansion cut- 
ter head. Motor 
is slip-fit construc- 
a ted, has front and rear 
ball bearing thrust Cutter 
heads are precision made 
from special heat treated al- 
loy teel, will quickly and 
thoroughly remove all 
foreign deposit from tube 
P-Type cleaner head shown 
is only one of many types 
available 


COLLINS 3-ROLL 
EXPANDER 


Airetool Tube 
Expanders are made 

from finest alloy steel, 
expertly designed, precisely 
machined and heat treated 
for enduring service. Par- 
allel rolling self-feeding 
they produce uniform 


expansion and tightness 
throughout the full thick- 
re of the tube heet. The 
G-100 5S-ro expander 


just one of many available 
for refinery use 


maximum bond when AIRE- 
TOOL Tube Expanders are 
used, while the unique 
AIRETOOL Tube Expansion 
Control System can cut time 
in half, when you overhaul 
or retube a bundle. eases 


EXPANSION 
CONTROL SYSTEM 


The Airetool Tub ~ 


Expansion Control Sy 

tem automatically and ac- 
curately rolls tube joints at 
production line speed 
Eliminates the danger of 
over or under expansion 
fracture or distortion 
of tube sheet liga- 
ments. Completely 

portable for 

field, shop or 

new work 


AIRETOOL 


BRANCH OFFICES, New York, Ch T » elpt Bot 

REPRESENTATIVES ties of A 

Aine », Eng if ¢, Puerto ltaly Haw 
EUROPEAN PLANT. ¥ iinge The Nethe | 

| There's an AIRETOOL Tube Cleaner and Tube 

[ Expander for every type of 1 ubular Construction. | 


(lo obtain more data on advertised products se mie iti) 


What's New! 


bands on each cylinder make them 
easily seen in dark or smoky atmos 
pheres 

Ihe harness, which was designed 
like a parachute harness, distributes 
the entire weight of the unit evenly 
over the shoulder and hips. The flame 
resistant nylon webbing belt has a 
quick release. Fyr-Fyter Co., 221 
Crane St.. Dayton. Ohio 

Circle No. 1§ on Reply Card 


Drum Truck 


... allows one man to lift drums onto 
a pallet without touching the drum 


The design of this cart allows the 
truck's shoes to be placed on the 
edge of the pallet, so that in one tor 
ward motion the drum can be ele 
vated to the pallet by using the lever 
age of the cart handle. The main 
frame of the truck ts constructed trom 
steel tubing. The wheels are equipped 
with ball bearings to provide easy 
rolling. Either solid or pneumatic tires 
are available. The truck ws avatlable 
in aluminum where light weight deliv 
ery isimportant. Valley Craft Products 
Inc. Division of Neil-Irwin Mtg. Co 
770 Jefferson Ave., Lake City, Minn 

Circle No. 16 on Reply Card 


Electro-Caloric Flowmeter 
... measures fluid flow by the rate of 
heat transfer through the boundary 


layer of the liquid 
Ihe device is tully electronic and 
has no mechanical parts. The measur 


ing clements are not exposed to the 
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Make 
determinations 
in to 4 minutes 


with the 


C EN CO coulometric 


mercaptan titrator 


Here’s a dependable instrument that provides a rapid, routine 
method of measuring mercaptans and H)S in hydro-carbons. It’s simple 
to operate . . . requires no standard solutions . . . measures thiols as low 
as 100 micrograms. From 15 to 29 consecutive analyses can be run without 
instrument adjustment. Reaction time registers in tenths of seconds 
directly on the titrator. Average determination time is 3 to 4 minutes 
depending upon the amount of mercaptan present. 

Overall size 12” x 12” x 414". Operates from 115 volt, 60 cycle power 
supply. Licensed under patent rights of Standard Oil] Company (Indiana). 


No. 20930 Cenco Coulometric Titrator complete, $549.00. 
Ask for Circular No. 1264. 


Central Scientific Company 


ot | 1728 IRVING PARK ROAD, CHICAGO 13, ILLINOIS 


< BRANCHES AND OFFICES CHICAGO « NEWARK « BOSTON « BIRMINGHAM « DETROIT « SAN FRANCISCO « 
4 s > SANTA CLARA + LOS ANGELES « REFINERY SUPPLY COMPANY TULSA « HOUSTON 


CENTRAL SCIENTIFIC CO OF CANADA LITO TORONTO « MONTREAL « VANCOUVER « OTTAWA 


ING. Jun 1YS6 (lo ohtawn more data on advertised product ve paee 140) 
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MADE FROM VIRGIN COPPER FROM OUR OWN MINES 
PRODUCED BY THE 


TENNESSEE CORPORATION 


MINERS OF COPPER, ZINC, IRON AND SULFUR. 


We are in a position to supply your 
needs on annual, semi-annual or 
monthly contract basis—also smaller 


quantities in drop shipment lots. 


+ 
TYPICAL ANALYSIS 
Copper... . . . . . 37.00% minimum | 
Moisture . . . . 12.00% maximum 
Copper Exychlioride—less than . 50% maximum 
CHECK THESE FEATURES Other Tennessee 
Corporation products 
‘ High Copper Content Availability Ferric Sulfate 
Lower Moistur 
Uniform Size 1. Qvelity Improvement (Ferri-Floc), 
Uniformity 2. Cost Reduction Copper Sulfate 
and 
, for samples make request on your company letterhead Sulfur Dioxide. 


NEED ENGINEERS ? 


An employment advertisement in our CLASSIFIED advertising section 
will help you find the engineers you need. It’s an inexpensive, time- 
saving method of contacting competent personnel for every engineering 
job in refining and petrochemical industries. The select circulation of 
PETROLEUM PROCESSING offers you an opportunity to choose the 


best qualified men available. For rates and information write: 


Classified Advertising Division 


PETROLEUM PROCESSING 
330 West 42nd Street New York 36, New York 


(To obtain more data on advertised products see page 140) 


What's New! 


fluid, and little maintenance and 
cleaning is required. Power consump 
tion is under 100 watts 

For remote indication and control 
i directly produced electrical signal 
is available. Flow is indicated on a 
16-1n long scale, while flow is total 
ized on a standard watthour meter 
Industrial Development Laboratories, 
Inc., 17 Pollock Ave Jersey City § 
N. J 


Circle No. 17 on Reply Card 


Pressure Transmitter 


.. measures as low as 0 to 5 mm 
mercury absolute, and transmits the 
measurement as a 3-15 psi pneumatic 
signal to an automatic controller or 
receiver 

Ihe transmitter ts available to han 
dle pressure ranges from 0-5 mm or 
0-760 mm of mercury. It may be con 


nected to any standard pneumatic re 
ceiver or controller. The Bristol Co., 
Waterbury 20, Conn 

Circle No. 18 on Reply Card 


Plastic Plug Valve 


.. made of polyvinyl chloride (by in 
jection molding) uses teflon bearing 
buttons for self lubrication 

Designed to handle a wide variety 
of corrosive fluids, the new valve fea 
tures a straight through port that al- 
lows unimpeded flow. The valve may 
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DESIGN 
ENGINEERING 
CONSTRUCTION 


A DIVISION OF VITRO CORPORATION OF AMERICA 


NEW YORK 
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What's New! 


he adjusted to compensate for wear 


has selt-indicating port positions, and 
can be tapped for insertion of a drain 
plug if desired. It is furnished with 
threaded ends or with socket type ends 
for solvent welding 

Al present the valve is available in 
1, 12 and 2 in. sizes. By using spe 
cial bushings it may be adapted for 

“4 and I'4 in. pipe. Larger 3 

and 4 in. valves are planned for the 
future. Tube Turns Plastics, Inc., 2929 
Magazine St., Louisville 11, Ky 

Circle No. 19 on Reply Card 


For an Easier Way 
to Remove Packing 


Here is a rugged hand-tool that ‘works : 
around corners” for removing old packing from DU RA HOOKS 
stuffing boxes. The picture shows how a pair 
of these flexible handled tools operate around Ask your jobber—or write for 4 


obstructions for snagging out those old pack- DURA HOOK Bulletin No, Durr 


ing rings. All steel —tempered tool steel cor- covering sizes and prices. 
screw bit 


DURAMETALLIC @ CORPORATION 
KALAMAZOO MICHIGAN. 


Portable Pipe Cutter 


bevels and cuts small diameters 
This completely portable flame cut 
ter and beveling machine is designed 
especially for 142 to 4-in. pipe, and 
permits rapid field work. A_ recent 
field test at Yorktown, Texas, com 
pleted 5,500 bevels in ten 9-hour days 
using unskilled operators and one 
Model “O"” H & M machine. Each 
of the 2,700 joints in the 2- and 3-in 
lest pipe had to be cut with two 


New Slip-Proof Design makes «ve 


The unit weighs only 7 Ib and 


ng a hl can be operated successfully by the 
SERRATED GRATING safest operator, making square eu 
bevels under all possible conditions 


WHERE GOOD TRACTION IS IMPORTANT A quick-operating. specially designed 


boomer strap speeds up the process of 
Indoors of out, for area gratings in sidewalks, inclined changing the machine from one piece 
walkways, fire escapes—wherever safe-footing is impor- of pipe to another. Changing from one 
tant, this one-piece, resistance-welded grating will provide | 


=~ size pipe to another is done by re 
ee afer working conditions. It's tailor-made to your require placing precision-made adapters, prop 


‘nts. » Cats 
ment rite for descriptive atalog erly identified by size. Any plain har 


FREE SAMPLE rel machine cutting torch may be used 


We'll send this handy Standard Steel Spring Division with the unt. H & M Pipe Beveling 


paper weight if you re- 


chine C a, Okl: 
ROCKWELL SPRING AND AXteE co. | Machine Co., Tulsa, Okla 


, » 20 on Reply Care 
pany stationery 4016 East Seventh Avenue ¢ Gary, Indiana Circle No. 20 on ony , 
(Continued on page 162) 
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WITH WOLVERINE 


REBOIMLER CAPACITY 


Increased on-stream time and flexibility of oper- 
ation up to an increased capacity of 80% were 
the startling results realized in a Gulf Coast 
refinery when a 1500-tube debutanizer reboiler 
was retubed with Wolverine Trufin Type S/T tube. 


The increased capacity obtained in this re- 
tubed unit, during the seven months it has been 
on-stream, is just another example of the per- 
formance records Trufin Type $/T is helping 
establish throughout the processing industry. 


There is nothing mysterious about Trufin's 
ability to outperform prime surface tube. The 
reason for its outstanding success is found in 
its extended surface—integral fins squeezed 
directly from the tube wali. 


Because of this greater surface area, Wol- 
verine Trufin Type S/T transfers more BTU's per 
foot of tube. You pack more heat transfer surface 
into existing units and, if designing new equip- 
ment, come up with smaller, more effective units 
thet save space and reduce costs. 


Trufin-tubed units also lengthen on-stream 
time. Its extensive use has proved that Trufin 


Oivisions of 
CALUMET @ HECLA 


as 


resists accumulation of fouling deposits — gives 
heat exchangers longer maintenance-free oper- 
ating periods than prime surface tube, Its 
integral fins are unaffected by vibration, tem- 
perature changes or pressure variations. 


Wolverine Trufin Type S/T can help you achieve 
the same results as those enjoyed by this Gulf 
Coast refinery. Don't delay another day — specify 
Trufin when retubing or designing new equip- 
ment. Wolverine’s new Book of Process Flow 
Sheets is filled with diagrams of some actuel 
Trufin installations taken from the processing 
industry at large. Write for your copy—today! 


Wolverine Tube, 1441 Central Ave., Detroit 9, 
Mich. 


*REGISTERED U.S. PAT. OFFICE. 


WOLVERINE TUBE Div ‘ | 
& EQUIPMEN 
IMBER 


|) WOLVERINE TUBE 
| 


Division of Catumet 4 Hecta, tne 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. Sales Offices in principal cities. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16 NEW YORK 


| | 
-|conpenser 
| 
| 


IVIPROVE 
AIR-COOLED 


New efficiency for air-cooled units is now possible 
because of an entirely new Trufin tube developed by 

Wolverine 

| ( The new product Trufin is finned on 
both outside and inside surfaces. The exterior ha: 

‘ helical fins squeezed directly from the tube wall. The 

“4 Equally important in air-cooled unit applications is 
interior gains its extended surface from longitudinal 

Wolverines Trufin Type L/Cc Bi-metal. These bi 
fins extruded along the entire length of the tube 
metallic tubes are tested by quality control methods 
Trufin Type I/L 1s specifically designed to bring 
to assure top quality and performance yp / 
increased heat transfer performance in liquid-to 

Because Trufin Type L/c is bimetallic in construc liquid, gas-to-gas and liquid-to-gas applications. It: 

e eric se sma heat anste 

tion, it is particularly high finned exterior presents maximum h transfer 

" surface. This, in combination with its increased interior 

: corrosion is encountered. Its high finned outer tube 

: surface, means higher and faster BTU extraction than 

of lightweight aluminum mechanically bonded to ever before possible Trufin available in a 

Y an inner liner of copper, copper-base alloys or steel wide range of sizes 

lype presents maximum outside heat transfer 

Be surface. It is available in a wide range of sizes 

e If your heat exchange operations involve air-cooling, 
remember these two Wolverine products —specify the 
one that exactly meets your needs. Write now for 

. complete information! WOLVERINE TUBE, 1441 Central 

Wolv e Truf vailabl 

: Ave., Detroit 9, Michigan. 

the it 
Oivisions or 
| | WOLVERINE TUBE 


up Division of Catumet & Hecta, inc 


PLANTS IN MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


STRENGTH 


that matches the purpose 


THE BONNET FLANGES on the Type 950 Hancock Steel Gate Valve combine 


corn pactne with rugs reneth where stre nath i ded most Flange thu k 
ne and bolting ovid lis an withstand more than ten times the 
rated pre ure val > ! i th li i eliminates every po 


ity of bend 


new p Oce and powell piping yste m the en 
950 Hancock le rate Valves alwa prove there 
Phone your Indu 


supp! 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72, Massachusetts 


In Canada: Mua }, Maru & Moo a a. Ltd... Galt, Ontarw 


Py tROLLt™M Pro Ne June (lo obtain more data on advertised product 
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What's New! 


Free Trade Literature 


, LITHIUM METAL AND ALLOYS 
Electronic Instruments 
LITHIUM CARBONATE ecording anc controling 
Bulletin P1245-A, of 63-pages, cat- 
LITHIUM CHLORIDE—BRINE—ETC. 


alogues the many applications of the 
continuous-balance potentiometer or 
bridge in the control or telemetering 
of process conditions. Included in the 
catalog is also information on the 
many different sensing elements which 
can be used with these electronic in- 
struments. Bristol Co., Waterbury 20, 
Conn 

| Circle No. 21 on Reply Card 


Molded Plastic Valve 


Ploneers in Lithium ... Of polyvinyl chloride handles a 

since 1901 wide range of acids and alkalis. Cir- 
cular 601 describes the advantages of 
Luncor PVC” valves in piping sys 


tems handling corrosives. Detailed in 


formation in the circular includes in- 
MAYWOOD CHEMICAL WORKS stallation data and dimensions of 
: MAYWOOD, NEW JERSEY valves and fittings made of this plas 
ESTABLISHED 1895 tic. Lunkenheimer Co., Cincinnatti 14 

Ohio. 


Circle No. 22 on Reply Card 


High Pressure Equipment 

for process conditions up to 7,500 
psi and 1,000°1 a 53 page catalog, 
Hofer High Pressure Apparatus, de 
scribes the wide range of special equip 
ment available from the German firm 
which designed some of the equipment 
for the original Fischer-Tropsch syn 
thesis. Including are details of com- 


pressors, autoclaves and catalytic ap 
paratus for critical Operating condi 
tions. Chemtech Products Corp., 
Forest Ave., Glen Ridge, NJ 
Circle No. 23 on Reply Card 


TEMPERATURE 
RECORDING... 


276 


One of the many uses for Auto Lite 
‘ Recorders is the application shown 
4 below a natural gas field meter 
run 


Measuring Instruments 

for industrial testing range from 
simple thickness gages to the mass 
spectrometer leak detector: Catalog 
GEC-1016 is a 40-page refernce book 
describing in detail a wide range of 


& 


Auto Lite Model 1000" Temperature Recorder 


has 6” chart. Various standard ranges from minus instruments. Oscillographs, timing de 
. 40: F to plus 550° F. Available for wall mounting, vices, color measuring equipment, 
mi portable or portable self contained use. Electric or radiation instruments, vacuum gages, 
of 24 or Pom and a host of other types of testing 
cycie. Vapiliar ermits remote readin 
=| Priced $49°50 Manufactured to instruments are described General 
ie tomers’ specifications. Send for latest Catalog Electric Co., Schenectady 5, N.Y 
i. describing many types of Auto-Lite Circle No. 24 on Reply Card 
NG Recorders and Indicators 
7 THE ELECTRIC AUTO-LITE COMPANY Alloy Metal Fabrication 
% INSTRUMENT AND GAUGE DIVISION y 


TOLEDO 1, OHIO 


in unusual and complex shapes 
NEW YORK ¢« CHICAGO « SARNIA, ONTARIO 


Booklet 7068, “Guide for Purchasing 
Complex and Unusual Alloy Sheet 
and Light Plate Fabrication,” de- 
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OF GASOLINE KEPT GUM-FREE WITH 
UOP *5 INHIBITOR 


Any way you figure it, that’s a lot of 
gasoline convincing proof that the 
petroleum industry has approved and 


demanded UOP #45 Inhibitor. 


Obviously, there are good, sound reasons 
for this preference. UOP #5 has demon 
strated unexcelled inhibitor potency and 
versatility. It is the product you can 


depend on for the really tough stability yobs. 


UOP #5 is economical, For any given 
stability requirement you can't beat #5 ona 
cents (or fraction thereol) per barrel basts 
Remember, five molecules of UOP #5 will 


protect 1,000,000 molecules of gasoline. 


UOP Inhibitor #5 was introduced by 
Universal during World War Il and the 
techniques of applying it have been 
effectively developed over the years. This 
experience 1s offered to refiners, and our 
on-the-spot representative will be glad to 
assist in its application to your products. 


Just write us 


PRODUCTS DEPARTMENT 


vor} UNIVERSAL OL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
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What's New! 


ave 


scribes what the tith vs. The alloys 


that are shaped into imtricate shapes 


WHAT THERMOCOUALE WIRE 
BEST FOR CORROSIVE, 
TEMPERATURE CONOITIONS? 


“Coname WIRE, IT ALSO HAS 
FAST RESPONSE — 
UNUSUAL DURABILITY. 


include stainless tecl aluminum 


monel, inconel multimet 
alloy and other izes of speci 


pieces vary trom ill assembh I 


dimensions up to 4 t or longer 
Many pictures tlustrat me of the 


unusual equipment which this com 
pany has fabricated. S. Blickman Inc 
Weehawken, N.J 

Circle No. 25 on Reply Card 


Wire Rope 
recommended tor industrial use 
Bulletin No. DH-128D ot 24 pages 


covers more than different types 


Wherever corrosion and high temperature conditions of wire rope in use throughout 


exist you're likely to thermocouple dustry——-varying from outdoor con 


and extension wire in use. “Ceramo's special Struction equipment to indoor over 


he; anes. Each recommendation 
construction—thermo elements and inert metal read cranes 


covers such points as rope diameters 
lic oxide insulation encased in a seamless 


construction, performing, lay, grade 
metal sheath—is ideal for these tough jobs. 


and core. In addition, charts covering 
For a given application enclosed ‘Ceramo" weights and breaking strengths are 
thermocouples last longer and respond faster provided, Photographs and drawings 
than T/C’s of conventional construction of typical wire rope riggings and ac 
cessories are also included. American 
Chain and Cable Co., Inc., 929 Con 
necticut Ave., Bridgeport 2. Conn 


Circle No 26 on Repl Card 


and can withstand pressures up to 40,000 psi! 


Choice of sheath materials includes type 
316 Stainless Steel and many others 
with temperature ratings reaching 
2100" F. “Ceramo” thermocouple ex- 


tension wires can be used at high 


Digital Instruments 


temperature without conduits for measuring process conditions 


and without contamination of 
conductors. Basically rigid, 
“Ceramo”™ can be bent on 


are described in Catalog 356. Con 
tained is information on digital volt 
meters, digital ohmmetet digital 
a radius as small as readouts, data reduction system, peak 

its own diameter. And reader systems, digital recordin 


those diameters care tems, AC-DC converters and binary 
032" decimal converters pure cut 


a’ 
a! 
at 
at 
a 
a’ 

a’ 
a’ 
a’ 
a’ 
a’ 
a’ 
a’ 


really small!—just 
4 aloe also includes a section devoted 


©.D. for single conduct 
ors; .040"' O.D. for duplex 


conductors 


to principles and applications of the 
digital voltmeter. Non-Linear Systems 
Inc Del Mar Airport, Del Mar 
Caht 

Circle No. 27 on Repl 


“Ceramo” Thermocouple Wires made in \ron-Constantan, Copper 
Constantan, Chromel-Alumel, Chromel-Constantan and Platinum 


Rhodium-Platinum from 36 to 16 gage. Sheathing: Stainl 
g: Stainless Steels, 
Inconel, aluminum or copper. Overall diameters: 1/25" to a". Flowmeter Catalog 


describes new glass tube variable 


“Ceramo"’ Thermocouple Extension Wires made in tron area Flowrators: Cataloy 10-A-25 de 
Constantan, Chromel-Alumel or Copper-Constantan of 20 and 16 scribes in detail the 1700 Series, in 


gage. Sheathing: copper-nickel alloy, plain or galvanized cold- cluding models available, types of 
drawn steel. Overall diameter: Ya" and %”. 


tubes and floats, predictable perform 
ance characteristics, construction tea 
Learn more about this versatile wire. ince characteristic 


tures, and accessory equipment. Fisch 
Write for bulletin 31-300-1. er & Porter Co., 692 Jacksonville 


Road, Hatboro, Pa 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 


Microballoons 


and how they can reduce evapo 


ration losses Form J-899 describes 


the test results of the use of these 
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HOW 
TO KEEP 


PRODUCTION 


A few generations ago, John Ruskin had a few penetrating remarks to register on business— 


and what he said makes a lot of sense today 


“The common !aw of business practice,’ he commented, ‘prohibits paying a little and getting a 
lot. If you deal with the lowest bidder, it's well to add son ething for the risk you run. And if you 


do that, you will have enough left over for something better 


Let's translate this in terms of furnace construction for refineries. If you buy a heat enclosure for 
a job where high and continuous production is a must, then it's imperative that you invest in one 
thot will stand the goft To make sure, you ve got to build a unit which is properly engineered 
for the job it must do. You poy more, of course. But it's poor econor y—and often en barrassing 


—to plow money back into repairs right at the peak of production 


That's all we have to say. You get sound engineering and a job designed to stay on stream when 
you come to Bigelow Liptak We've been designing refinery furnaces for years erecting them, 
too. Both suspended and castable construction—the one that's best for | are used, 


Better investigate—right now! 


FIRST COST OF AN PLUS REPAIRS AND FIRST COST OF A 
INFERIOR JOB LOST PRODUCTION BIGELOW.-LIPTAK JOB 


BIGELOW-LIPTAR 


ANG BIGELOW LIFTAR CORPORATION 


2550 WEST GRAND BOULEVARD. DETROIT &@ MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Tu Canada: BIGELOW-LIPTAK OF CANADA, Ontario 


ATLANTA BOSTON BUFFALO « CHICACO CINCINMAT) « CLEVELAND « HOUSTON « CITY MO LOS MINNEAPOLIS 
PITISOURLH « PORTLAND ORF « ST LOUIS © ST PAUL SALT LAME CITT © SAN FRANCISCO « SAULT STE MARIE MICH « SEATILE TULSA OF 
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of a Catawissa 400-M Spring 
Controlled Check Valve against 
any check valve of its kind on 
the market! 


Consider the appearance 


of Catawissa 400-M Check 
Valves, Precision machining of 
contour steel castings and forg- 
ings makes the big difference! 


Ease and speed of application 


make Catawissa 400-M Check 
Valves ideal for jobs where val- 
uable space is wasted on the 
full union and nipple necessary 
to install the conventional type 
check valve! 


Observe the heavy wall sections 


of the nickel semi-steel body and forged steel coupling nut, 
where strength counts! 


You can forget your check valve problems 

when you install Catawissa 400-M Spring Con- 

trolled Check Valves! They're built to last 

indefinitely with Catawissa’s exclusive 3-to-1 

Safety Factor, the extra value feature of all 

Catawissa products ... your assurance of 
in vertical or trouble-free service. 


horizontal use These valves are more easily accessible than 


any other type spring controlled check valve 
All on the market. The single union connection 
may be broken and working parts removed 
for repairs or inspection without removing the 
valve from the line. 


including mild, common 
acids; non-oxidizing al- 
kalies; hydro-carbons 
and ammonia. @ AT YOUR FAVORITE SUPPLY STORE e@ 


CATAWISSA VALVE AND 


+x 
Siges 1” thu 3” FITTINGS COMPANY 
CATAWISSA, PENNA. 
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What's New! 


small spheres in controlling the evapo 
ration from crude oil storage tanks 
An 80 to 90% reduction in vapor 
losses was reported in some cases 
These small, hollow, plastic spheres 
can be installed in a storage tank by 
mixing with the stored product until 
a 4% to 1 in. uniform layer ts formed 
on the surface of the liquid. Bakelite 
Co 1) | 42nd St New York 17, 
N.Y 
Circle No. 29 on Reply Card 


Fire Hose 

and the factors in its selection 
Bulletin 3740 offers operating data 
and specifications on 11 types of fire 
hose Described also is a chemical 
treatment for that protects 
against mildew, rotting, moisture ab 
sorption, and freezing. The “Plylock 
end protection which adds strength 
and prevents failure at the couplings 
is described. B. F. Goodrich Co. In 
dustrial Products Div Akron, Ohio 

Circle No. 30 on Reply Card 


Machining Stainless Tubing 
is the subject of Bulletin TDC-/82 
Furnished is information about various 
machining operations on stainless-steel 
pipe and tubing. Tooling, power re 
quirements, cutting oils, and finishes 
are briefly discussed along with op 
erations as drilling, threading, ream 
ing, milling, and sawing. Tubular 
Products Div., Babcock & Wilcox Co 
161 E. 42nd St., New York, N.Y 
Circle No. 31 on Reply Card 


Centrifuge Selection 

and how to select the proper one 
Bulletin No, 2173 explain basic sep 
aration principles in graphic detail 
and presents a listing of centrifugal 
separator applications. In each cate 
gory, the correct type of separator is 
presented, including cutaway diagrams 
of individual machine bowl design 
Centrico Inc., 75 W. Forest Ave 
I nglewood, NJ 

Circle No. 32 on Reply Card 


Anti-Corrosion Tapes 

for the protection of underground 
pipelines, and in above-ground instal- 
lations where corrosive agents are 


present. Form PCS-9 explains the tape 
method of application, including the 
preparation of surfaces, how they are 
coated, inspection and repalrr, and 
special wraps for welded pipe. Pre- 
sented also is a section listing the prop- 
erties of Polyken tape——such as tensile 
strength, adhesion, dielectric strength, 
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Carrier Axial Flow Compressors set record of 40 _ operating hours 


From Carrier, the people who have built more multi 
stage compressors than any other company in the world 
now come new records for axial flow COMMPFessors, Ihe 
hundreds of Carrier Axial Compressors in use have 
given dependable service for a cumulative total of 40 


million operating hours! 


Carrier Axial Flow Compressors can meet your 
process needs where exceptionally large volume air or 
gas compression is required, Frame sizes are rated up 
to a quarte! million cubie feet per minute when oper 


ating on al 


If you would like a copy of our folder on axial flow 
compressors, OF further information about how to meet 


special large volume flow requirements call your nearest 


Carrier office. Or write Carrier Corporation, Syracuse COMPRESSORS FOR INDUSTRY 


New York REFRIGERATING EQUIPMENT 
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Your waste treatment problems can be effectively 
solved by the skillful recovery of useful products 


and the re-use of treated water. 
Talk it over with our nearest representative . . 


he 


has the COMPLETE LINE of equipment and processes 
to best serve your needs. 


“cant 


How’s Your Permanent Reference File? 


It Will Pay You to Put into it: 


HEAT EXCHANGERS 


A special 32-page Petroleum Processing Report 
from the March, 1956 issue 


—what they are 
—how they are made 
—how to design them 


Send orders to: 


Readers’ Service Dept. 
Petroleum Processing 
330 West 42nd Street 
New York 36, N.Y. 


(New York City residents 


OR 


—where they are used 
—how to handle them 
—how much they cost 


Here's a new, easy way to 
order single copies. Circle 
number R-8 in Area C of the 
Service Card in 
this issue—pp. 141-142 


Readers’ 


add 3% 


Single copies—$1.00, postpaid 


city sales tox) 


(To obtain more data on advertised products see page 140) 


What's New! 


backing, and pipe coverage data. Ken 
dall Co., Polyken Sales Div., 222 W 
Adams St., Chicago 16, III 

Circle No. 33 on Reply Card 


Hydrogen Sulphide 
Detector 


measures the presence of this toxic 
gas in the range of 0 to 25 grains 
per 100 cu ft: Bulletin No. 0805-1 
describes this hand-operated detecting 
instrument, which can analyze sus 
pected atmospheres for the deadly gas 
Concentrations as low as 50 ppm in 
air are regarded as harmtul, and con 
centrations between 0.07% and 
0.20% are regarded as potentially 
fatal. Mine Safety Appliances Co., 20! 
N. Braddock Ave., Pittsburgh &, Pa 

Circle No. 34 on Reply Card 


Glass Filter 


is non-combustible and provides 
initial filtration efficiency of 99.97% 
Described in Bulletin No. 1503-3 is 
the M-S-A Ultra-Aire space filter for 
use wherever exceptionally clean air 
is required. Effectiveness of the glass 
fiber web is test-rated at 40% im 
provement over previous filter media, 
being able to filter smoke with a con 
tent of particles 0.05 to 0.10 microns 
A high temperature model is designed 
to Operate at 1,000°F. Mine Safety 
Appliances Co., 201 N. Braddock 
Ave., Pittsburgh &, Pa 

Circle No 35 on Reply Card 


Waste Treatment 


problems and how to solve them 
Technical Paper No. 64 presents sev 
eral practical systems for process and 
waste water treatment using con 
trolled-volume pumps to meter chem 
icals and additives. Discussed in de- 
tail are the processes of coagulation, 
clarification, boiler water treatment 
and oxygen scavenging by hydrazine 
addition. Milton Roy Co., Station I 
1300 E. Mermaid Lane, Philadelphia 
18, Penn 

Circle No. 36 on Reply Card 


In-Plant Photography 

and its ability to cut costs are de 
scribed in Form No. 296/56, “Indus 
try Cuts Costs with In-Plant Photog 
raphy.” Cited are many successful 
applications of photography to solve 
engineering, design, construction, and 
sales problems Also depicted (with 
pictures, naturally) are 
where photographs have aided in 
showing the capabilities of heavy 


situations 
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Get Ready 
for Your 
BIGGEST DATE! 


It’s coming soon! Your biggest and possibly 
Oil Progress Week! 


Its your chance to make friends for yourself— your 


most Important date in L956 


business — and your industry 


ach year one week is set aside to bring the oil 
industry s story directly to the American public 
And today more than ever the American people 
need to Know more about your industry — and this 
is your chance to tell them. Remember, those who 


know vou best like you best 


Here's what you can do 


Contact the Oil Industry Information Committe 
Chairman in your area. He will he Ip you work out 
an effective program Parti ipating in Oil Progress 
Week activities will be good for 


your business 


you and good fer 


But now is the time to plan helore you go on 


vacation, October | ith is nearer than you think 
and. as you know. it takes time to contact people 


and organize activities. Seo ¢ lip out the coupon at 


the right and magl it today ! 


Oil Industry Information Committee Py 


50 West 50th Street 
New York 20, N. Y. 


ADDRES 


You Know Your Job — Know Your Industry | 
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Cut maintenance costs 
by jet-power cleaning 
-with the amazing new 


Oakite 


HURRICLEAN 


Gun 


You get fast, easy maintenance cleaning throughout the refinery — 
and at much less cost — withthe newly-developed Oakite ‘‘Hurriclean’’ 
steam-detergent gun 

[his isn’t just another gun. There’s simply nothing like it. 


Ever hear of a gun that’s cool to the touch? Hour after hour? 


Steam flows in an inner, insulated tube 


tube carries the cool detergent solution 


Weighs only 6 1/4 Ibs., but packs a heavyweight cleaning 


with Oakite detergent and watch it slam 


into grease and soils. 


A twist of the grip on outer tube 
changes direction of spray. You can rotate the spray a full 
or kinking the 


changing stance. And cleaning ‘‘from under’ 


Count the jobs on which you can use the Oakite ‘‘Hurriclean’’ gun 
cleaning drums, tanks, heat exchangers...salvage work 
paint stripping. Now count the time saved on these jobs 

and call your local Oakite Technical Service Representa 
tive for a demonstration. Or write for detailsto Oakite Products, Inc 


90D Rector Street, New York 6, N. Y 


INDUSTAVAL 5 


OAKITE. 


“a TERIALS senvict 


Export Division Cable Address 


Technical Service Representatives | 


Principal Cities of U. S$. and Canada 
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What's New! 


equipment and new products, in im 
proving communications, and in re 
search and development. Graflex, Inc 
154 Clarissa St., Rochester 8, N.Y 
Circle No. 37 on Re ply Card 


Kwinana Refinery 

.its construction and design: /s 
sue No. 1 of The Kellogram, 1956 
series, details the early planning 
scheduled procurement and expedit 
ing, design and construction features 
necessary to build Australia’s latest 
refinery. Two graphs show the corre 
lation of purchases and shipments, 
and the close relationship between 
promised delivery dates and actual 
shipments necessary to meet a tight 
building schedule. More than 85% 
of the materials were bought in the 
United Kingdom and Australia in 
order to conserve foreign exchange 

A flow chart of major processing 
units and over-all plot plan show the 
design in which process units were 
arranged in an L-pattern for economy 
in Operation and construction, and to 
simplify expansion M. W Kellog ¢ 0., 
225 Broadway, New York 7, N.Y 

Circle No. 38 on Reply Card 


Alloy Tubes 


.for heat exchangers and condens 
ers: 44-page manual, Publication B-2 
1s designed tO assist engineers in the 
selection of tubes and plates. The 
booklet discusses their applications 
methods of manufacturing and hints 
on their installation. A special section 
deals with corrosion factors in con 
denser tube service, and another sec 
tion lists physical properties and tab 
ular data concerning heat exchanger 
and condenser tubes. The American 
Brass Co., 25 Broadway St.. New 
York 4, N.Y 

Circle No. 39 on Reply Card 


Did You Miss These? 


The followine items, reviewed 
originally in February, have 
aroused — considerable interest 
among readers. They are repeat 
ed briefly here as a service to 
those who might have missed 
them the first time they appeared 
For details or literature please 
use the regular Reply Card in 
this issue 


Gas and Liquid Analyzer 

supplements distillation analysis by 
selective solution (or sorption) of 
components of a flowing mixture 
This method requires only small sam- 
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CHOOSE FROM 
3 APPROACHES 
TO HIGHER OCTANES 


The new Houpry Iso-PLUs Process com 
bines the catalytic HOUDRIFORMING Process 
with either aromatics separation or thermal 
reforming to transform run-of-the-refinery, 
low-octane naphthas into gasolines with 


octane ratings in excess of 100 F-1 clear. 


This modification of HoUDRIFORMING — al 
ready extensively tested — gives the refiner a 


3-way approach to higher octane production 


3 Variations of 
ISO-PLUS HOUDRIFORMING 


1. & 2. ISO-PLUS Aromatics 
Extraction Combinations 
Variations of the Iso-PLUs Process employ- 
ing aromatics extraction have produced 
yields of 100-octane gasoline, F-1 clear, of up 

to 91 percent of naphtha charge 


3. ISO-PLUS Thermal Processing 


With thermal reforming as the supplemen 
tary process, Iso-PLt processing yields 
percent to 90 percent of reformed gasoline, 
depending upon the desired octane rating of 
the final product. ‘This Iso-PLUs variation is 
especially attractive to refiners with avail 


able thermal reforming equipment 


Find out how Iso-Pii HoUDKIFOKMING can 
help you get higher octanes; write: Houdry 
Process Corporation, 1524 Walnut Street, 


Philadelphia 2, Pennsylvania 
I 


PROCESS CORPORATION 


Pioneer in Catalytic Processes 


| 
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the iron-aluminum bond, 


The Alumicoat 
your corrosion and oxidation prob- 


lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 
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especially 


Js and extreme 
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EQUIPMENT 


More and more refineries 


are dis 


covering the advantages of the new 


ALUMICOAT Process! ALUMICOAT 


inst cor- 
sulphur 


temper 


In the ALUMICOAT Process, refinery 


parts are dipped in molten alum 


llurgical 


iron-aluminum bond at the interface 


and a surface overlay of pure alum 


temperatures exceeding 


on the surface 


protection again 


temperature scaling 


the melting point of aluminum, the 


diffuses 


This diffused coating, together with 
provides a 


refractory material that gives steel 


st high 


Process can solve 


24 Delevan Street 


3 


MAin 5-4200 


Brooklyn. N. Y. 
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What's New! 


ples (3 c.c. of gas), takes 10 to 40 
minutes to complete analysis, and 1s 
accurate within | to 4% 

The “Chromacon” apparatus em 
ploys the analytical technique first dis 
closed in 1941 by Dr. A. J. P. Martin 
a Nobel Prize winner. The principle 
employed is the separation of com 
ponents of a gas by their different 
solubility in a liquid solvent or solid 
adsopent. The selective sorption takes 
place in a column having up to 2000 
plates. Used with the Podbielniak 
Thermocon distillation apparatus, this 
new piece of equipment makes pos 
sible a simultaneous analysis of all 
low boiling hydrocarbon mixtures, in 
cluding cracked C-4 and other frac 
tions. Podbielniak, Inc., 34! East Ohio 
St., Chicago 11, Ill 
Circle No. 40 on Reply Card 


Intelligence Center 
... coordinates process data compact 
ly on a graphic process panel, a con 
trol panel, and a control center—all in 
one unit 

The ISL Control system is an inte- 
grated unit of existing instrument com 
ponents, which together perform two 
basic functions of process control 
automatic scanning and logging. Up 
to 100 process variables can be mon 
itored continuously, with their values 
recorded in printed form on an auto 
matic typewriter. Any off-standard 
condition signals the TSL operator 
(both audibly and visually), and the 
auxiliary printer records the off-stand 
ard values until the process is again 
under control. Analysis of the process 
upset can then be made later using 
accurate records 

Point scanning is at the rate of one 
point/sec. A signal light glows for 
each point scanned and indicates by 
a colored light its condition: white 
for normal, red for above normal, and 
amber for below normal. The order 
of point scanning can be altered by 
re-plugging a relay rack 

Another unusual feature ts the pro 
vision for replacing any indicator with 
a recorder in order to obtain a con 
tinuous record of abnormal conditions 
Taylor Instrument Companies, 95 
Ames St., Rochester 1, N.Y 

Circle No. 41 on Reply Card 


Magnetic Tester 

. permits inspection in hazardous 
areas for metal defects. The Magna 
flux YM-5 Yoke kit does not use any 
electrical equipment that might 
cause a spark. Permanent magnets ex- 
ert a pull of over 40 pounds on a flat 


PETROLEUM PROCESSING, June, 1956 


ina series of ALUMICOAT APPLICATIONS 
S 
| TEMPERATURES 
| 
172 


$14,000 in ‘tools’ 


\ 


for each employee 


~ 


reA nu i} 


Today, business invests an average of $14,000 in each 
employee's job. The question for businessmen is 

Are we training enough people who can hold down 

these jobs? Schools are the answer. And it's 

simple self interest to help community groups get the 
teachers and equipment schools need. Shortage right now: 


200,000 classrooms, 165,000 teachers! 


Want to find out how to he Ip in your community ? 
Cet sped ific information by writing 


setter Schools, 9 East 40th Street, New York, N. Y 
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Gas Atmospheres’ advanced 
automatic turndown system 
and interconnecting control for 

i operation in conjunction with 
compressors sold Esso Stand- 

‘ ard Oil Company on the new 

od Gas Atmospheres’ In- 

ert Generator for pe- 

rd troleum processing. 

| This compact genera- 
tor unit delivers 10,000 

fe cfh of inert gas. Esso 

. uses the gas to purge 

Be lines and tanks before 

i filling with a different 

a material, and for dis- 

4 placing undesirable 

vapors during process 

- and storage at their large pilot 


plant installation at Baton 
Rouge, Louisiana. 


The generator is the most 


2001) WEST LAKE ROAD 


- 


ESSO USES GAS ATMOSPHERES’ 
MODERN INERT GAS SYSTEM 


modern unit of its kind in the 
industry. If you, like Esso, want 
the most modern and econom- 
ical gas generation equipment 
possible, then contact Gas At- 
mospheres first. 


Compact, unitized, neatly arranged 
control panel for new Gas Atmos- 
pheres’ Generator Line. 


gas 


equipment for producing industrial gases 


CLEVELAND 16, OHIO 
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What's New! 


surface in this new magnetic circuit 

Inspection of critical parts is made 
by spraying magnetic particles of 
either wet or dry powder over the 
questionable part. The magnetic yoke 
is then applied to create the magnetic 
circuit for arranging the particles. The 
yoke legs are hinged and the angle 
cut tips rotate so that good magnetic 
contact can be made on almost any 
shaped part 

Ihe total kit weighs pounds, 
complete in a metal case. It includes a 
spray gun, two powder bulbs, wet 
bath and dry powder magnetic par 
ticle materials—as well as the S-lb 
yoke itself. Magnaflux Corp., 7300 W 
Lawrence Ave., Chicago 31, Ill 
Circle No. 42 on Reply Card 


Temperature Table 


for conversion from 460 to 

4000 degrees is available in a 
handy 8'2 x I1-in. sheet. This two 
color chart converts degrees Fahren 
heit to Centigrade, or vice versa. Also 
included are the temperature ranges 
of various sensing elements—thermo 
couples, resistance bulbs and radiation 
heads. Maximum limits for both con 
tinuous and intermittent services are 
shown. Thermo Electric Co., Inc., Ro 
chelle Park Post Office, Saddle Brook 
N. J 

Circle No. 43 on Reply Card 


Water Vapor 


and how to measure it is the sub- 
ject of a 12-page bulletin, 7he Meas 
urement of Water Vapor and Other 
Gases. Methods discussed are: gravi 
metric, dew point, wet and dry bulb 

as well as less commonly used ones 
such as constant volume, convection 
diffusion, and other experimental 
schemes. Pittsburgh Lectridryer Corp., 
P .O. Box 1766, Pittsburgh 30, Penn 

( ircle No 44 on Reply Card 


Heat Exchanger Data 


presented in a technical catalog 
will aid in selecting equipment: Car 
alog S52 deals with instantaneous 
heaters and storage heater coils. Sim- 
plified performance curves present in- 
formation which can be used by en- 
gineers, architects and large users of 
water heating equipment. Sizes and 
dimensions, temperature rise con 
version, pressure-temperature conver 
sion, and tips on fouling allowances 
are presented in chart form. E. ¢ 
Cooley Co., 1186 Folsom St.. San 
Francisco, Calif. 
Circle No. 45 on Reply Card 


PETROLEUM PROCESSING, June, 1956 


| 
| | 
| 
| 
| 
| 


MOST UNIVERSALLY ADAPTABLE 
VALVE POSITIONER ON THE MARKET! 


.»-the Foxboro Type C 
VERNIER VALVACTOR* 


The Type C Valvactor’s distinctive motion-balance princi- 
ple of stem positioning eliminates loading effects of heavy 
fixed-stroke actuating springs. Note compactness — the 
simplest mechanical design of any valve positioner. 


*Trademark of a precision valve positioner made by The Foxboro Co. 


VALVE POSITIONERS 
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Unique Flexibility Easily reversible in 


seconds. Sequencing by two simple 
adjustments 


Super Response Full air-pressure output 
to diaphragm motor on signal air-pressure 
change as small as '2 of 1% of signal span. 


Extra Speed New, high capacity relay 
provides high speed positioning action. 


Positive Positioning Direct, motion- 
balance feed-back assures instantaneous, 
pin-point positioning. 


Now there's a positive action, super- 
precision valve positioner that you can 
easily adapt to any diaphragm motor 
application without exchange of parts! 
It's the Foxboro Type C Vernier Valvactor 
with unique motion-feedback. 

The Type C Valvactor has a master 
setting disc which provides easy change 
of action as required by the control 
system, as well as easy reversal of 
Valvactor action for air-to-open or 
air-to-close control valves. Adjusting 
for limited stem travel is equally simple 

. sequencing of several valves is a cinch: 

The Valvactor is the ideal solution to 
such problems as stem friction, plug 
friction, valve motor and transmission 
line lag, and extreme process line 
pressure changes. And it requires prac- 
tically no maintenance! Available 
with 3-gauge and by-pass manifold, or 
plain manifold. Write for full details. 

The Foxboro Company, 916 Neponset Ave., 
Foxboro, Mass., U.S.A. 
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EDITORIALS ... 


Good Maintenance Can Pay Its Way 


Vi AINTENANCE in the petroleum processing indus 
: try is the largest single operating expense. About 
a third of all plant personnel work in maintenance 
From 20 to 35‘% of the operating dollar is spent for 
maintenance labor and material 


This large an expenditure recuires attention and 
tudy. Unfortunately, it doesn't always get it—and as a 
result is not always understood and appreciated. It is 
tll looked on by some in the industry as a “necessary 
evil’ as something we need but should have as little 
of as we can get by with. To a budget-conscious man- 
agement, slashing maintenance often presents a tempt 
ny means of cutting costs 


We don't agree with that attitude. We think that 
yood maintenance can more than pay its way that it 
can show a profit 


The modern petroleum processing plant represents 
an extremely high capital investment. Every day that 
a plant or a part of it is idle means less return on capital 
Good maintenance can reduce downtime, can get the 
plant back into operation sooner after a regular turn- 
around, can keep it on stream longer 


\ plant that operates when it is expected to, that 
doesn't have to be shut down for emergency repairs, 
can meet its production schedules. You won't have to 
resort to expensive movement of product from a distant 
plant-—or to outside purchases—to meet your commit- 
ments and to keep your customers 


Mong the same lines, good maintenance can keep 
operating costs down. You pay extra for unexpected 
repairs. Your men have to work overtime to vet the 
job done; you substitute more expensive materials be- 
cause what you should use isn’t available; you pay a 
premium to get speedy delivery of a needed part from 
the supplies 


And don't forget safety-—both of property and pet 
onnel. A well-maintained plant is a safe plant 


These are only some of the reasons why maintenance 
is important-—why good maintenance pays for itself 


However, the fact remains that good maintenance 
does cost morey-—-and that those costs should be re 
duced wherever they can be without sacrificing the 
quality of maintenance 


Such reductions in cost will come about as sound 
engineering and business principles are applied more 
and more to maintenance problems. Only a beginning 
has been made in planning, in work simplification, in 
materials standardization. More attention must be paid 
to maimtenance problems in the original design of units 
and selection of equipment 


Basically, however, a company’s management must 


have a sound maintenance attitude. They must look on 
maintenance as a working tool, as something that can 
help increase profits. They must encourage an under- 
standing of both the values and the problems of main- 
tenance by all personnel 


Everyone in the industry should take a new look at 
maintenance. Regardless of your place-—whether you re 
a foreman or a president, whether you're concerned 
with research or engineering or Operations —you have 
a Stake in maintenance 


If we all cooperate, and recognize the problems ol 
the other fellow, we'll be able to achieve better, more 
efficient, more economical maintenance 


You'll Have Problems with Jet Fuel 


§ pe increasing use of jet aircraft in commercial 
service will have a significant impact on U.S. refiners 
in coming years. This impact may be wider and may be 
felt sooner than many oil companies now foresee 


Aside from the volumes of jet fuel that will be re- 
quired, the world-wide distribution of the demand must 
be considered. National boundaries are wiped out in the 
operation of planes that start out in New York and on 
the same flight end up in Cairo, having refueled in sev- 
eral countries in between. The selection of a commercial 
jet fuel may become chiefly the task of finding a standard 
product that is available in many countries. The speci- 
fications cannot be based solely on the product that 
U.S. refiners can supply, but must include consideration 
of what refiners in other lands can make 


This global aspect becomes more significant when you 
recognize the important differences between kerosines 
made in the U.S. and those made elsewhere—and that 
kerosine will probably represent the big bulk of jet fuel 
U.S. kerosines, for one thing, have a much higher range 
of distillation points—an indirect result of our gasoline 
tax laws. A kerosine of the type widely made in foreign 
refineries would come within the tax laws’ definition of 
a motor fuel in this country because of its volatility 
characteristics—and would therefore be subject to our 
federal and state gasoline taxes 


A technical subcommittee of ASTM’s Committee D-2 
on Petroleum Products and Lubricants ts now working 
on the problem of a standard tuel for jet aircraft in 
commercial use. The ASTM groups, however, are ac- 
customed to working out standards and specilications 
for products made and used in this country. It is most 
important that representatives of foreign oil companies 
that will supply these fuels participate in the discussions 


The scope of the committee's study should be on the 
same world-wide basis as is sought for the standard fuel 
itself. 
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SPECIAL 


CHEMICAL 


To Your Specifications! 


Leading companies in many chemical 
processing fields regularly benefit from 
Saker & Adamson’s “custom-made” 
chemical They find it 
and more economical to depend on 
B&A 


tie 


ervice impletr 
extensive manufacturing facili 


and kill 
pect il 


versatile production 


than to produce their own 


chemical requirement 


This specialized service is readily 
available whenever you require chem- 
icals custom-made to your 
B&A’s controlled 
techniques, gained in year 


specifica 
tion production 
of reagent 
chemical manufacture, guarantee you 
uniform product quality, lot after lot 
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help 
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BAKER & ADAMSON" FINE CHEMICALS 
General Chemical Division 

ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, MN. Y. 


()] Without any cost or obligation on my part 
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please 
echnical Hepresentative show me how 
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AS PULSATION PLAYING TRICKS . 


IN YOUR PLANT? 


TRY THIS ON YOUR COMPRESSOR PIPING 
Standing a coin on edge is a neat trick on a 
smooth, flat desk top, but balancing a 
dime on a pipe line takes not only a steady 
hand — it takes a steady pipeline, too! 


This stunt was performed by engineers testing 

line vibration in a Cycling Plant on a line han 

lling gas from reciprocating type compressors at 
1000 psi — with pipe clamps off! 


Fluor Pulsation Dampeners, installed as original 

equipment on each high pressure discharge lateral in 

this plant, convert pulsative flow inherent when recip 

rocating compressors are used to a smooth. steady 

tream. By installing Fluor Pulsation Dampening Equip 

ment when the plant was built, vibration caused by pulsa 

tive flow was stopped before it could get started. If you are 

planning to build a new plant or additions to your present 

facilities, it will pay you to investigate Fluor Pulsation Dampen 
ing Equipment now 


Fluor Pulsation Dampeners and Pulsation Dampening Piping Systems 
are in use in refineries, cycling plants, absorption plants, transmission 
line compressor stations, ammonia plants — wherever air, steam, hydro 
carbons are being COMPpresse d The most recent applications are in-am 
monta plant tl he ré hydroge n synthe sis Gas ts COMpresse d to pres- 
sures as high as 9000 psi! 


@ Send now for “The Answer to Gas Pulsation Problems in Compressor Piping,” BULLETIN PD .005 
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